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This invention r lates to a photographic coupler and a silver halid color photographic material (her inafter ref err d 
to sSJ^lXenfttive materia? Jore particuiarty, it re.ates to a 1 H-pyrazol [1 ,5-b H 1 ,2,41-tnazo.e magenta cou- 

4 821 oS TeVerms VIP-A" as used herein means an -unexamined published Japanese patent appl.cat.on") and U. 
S VSSa MO STlt b known that these couplers are excellent in coior reproducibility and are preferred ran me 

wZenirSds of anti-fading agents. JP-A-1-302249 discloses couplers which g.ve a dye .mage h*qM» 
Namely, the couplers are 1 H-pyrazolo[1 .5*11 AAJIriazole magenta couplers having a tertary afkyl 

fastness to light and heat. The concretely exemplified compounds of the couplers described n US Paten 43^266 
L^^lem wherein the phenylene group at the posifon-2 has a sulfonamide group at the meta-posrtKXi. It has been 
?rom y couplers wherein Z phenylene group at the position-2 has a substriuen group at the 
^-ooaitX ^havespectral absorption characteristics. Namely, absorption on the foot of the long wavelength sWe .e 
ESS ^b^e^A^rdingTa further improvement has been demanded from the viewport of coior reproduci- 

"'^Further It has been found that light-sensitive materials containing these couplers have a probtemhi that the pho- 
. iTTlrfn^Bnce thereof is changed during the course of storage, until development, after exposure. 
X ° 9 ^^ZZt^Zsn6 to provide light-sensKKre materials whfch are scarce^ chafed J, phdte- 
nJZ Gamete istics by a change in the composition of a processing solution in development. Changes n the corn- 
9 ^, solutions a?e mainly caused by (1 ) an increase in the mixing and accumulation of the .ngredients 

5u»e rnnTgprocessing o (2) intermittently continuous processing conducted using auto- 
^oro^^ *™ the replenishment rates of the processing solutions arena- 

1 0^^.08 of tank solutions refreshed by replenishes are lowered or when the use of the processing soMcns 
fS^C£S5SS^. m*ing y of'the ingredients of other pressing ««™^^^ 
«SS an adjoining processing solution during processing, or bacK contam.nat.on wh.ch » a ih^^^T 
P ^ZZ f EorSessinq solutions immediately after development are brought into a color devetopmg solution by 
,ngred.en sin Mthe process hang films. When the light-sensitive materials containing couplers de- 
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gives a dye image having excellent fastness to iight and heat and a light-sensitive material containing the same. 

The above-described objects f the present invention have been achieved by providing a photographic magenta 
coupler selected from a coupler repres nted by the f Mowing general formula [I] 



wherein represents a tertiary alkyl group; Rg and R 3 each represents hydrogen atom or a substituent group; Y 
represents hydrogen atom, a halogen atom or an aryloxy group; A and B each represents -CO- or -SCfe-; n represents 
0 or 1 ; R4 represents hydrogen atom, an alkyl group or an aryl group; and Ffe represents an alkyl group, an aryl group, 
an alkoxy group, an alkylamino group or an arylamino group; or R4 and R 5 may be combined together to form a five- 
membered, six-membered or seven-membered ring; 

- a coupler represented by the following formula M-47: 




(I) 




M-4 7 



t-C«H. 



CI 





NHCC 



- and a coupler represented by the following formula M-58: 



M~ 5 8 



t-C«H. CI 




^CHCH,C(CH a ), 
^CH.CH,CHCH,C(CH,) a 



CH* 
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with the proviso that the coupler ie not selected from compounds M-1 to M-3 and M-7 to M-12 having the formula: 



wherein R 1V R 12 and X, are defined as follows: 



S,, \ 

JT\\ 

•V 1 1 
' V'Nh 
\ / 

fi.r 





Ru 


1 R, 2 


X, 


M- I 


CH, 

CH,-C- 

j 

CH, 


Or-— CH 2CHC4 H ? 

-(QymsQz-^) C2H5 

~^C.H, 7 (t) 


CI 


M-2 


// 


C^H,,(t) 

-^^-NHC0CH0-^^-C s H, , (0 


// 


M-3 


M 


OC^H,, 
CH, ~\ 8 H,,U) 


// 



EP0 571 959 B1 



10 



1S 



20 



30 



11 1 

M- < 




,CH, 0C«». 




M-3_ 




0 C H *CEC*Hf 




M-9 


# 






M-10 


tt 


*r 




M-H 


!* 


// 


-o-^>-c-CH a 

© 

OCmHjt 


M-12 









40 



45 



50 



55 



and a silver halida color photographic mater id ' ^ tei "^ ta ^ |ution of a &b to determine maximum absorption 
Figure 1 is a visit*, absorption epecUum "JfJ*^^^^ represents a degree ol the cut 

yetr>oxy)anary to xygroup(^ 

an alkylthto group (e.g., methylthro, ethytme, DUlv ^' ' bJ^^iohenytthio. naphthylthio, 2-butoxycarb- 

an arylthio group (e.g., phenylthio. 2 ^ bm ^^^^^^SS. 2 UWhexanoy.oxy, cyclohex- 
ony.phenyl.hio), an alkylcarbonytoxy group (e.g., ^^^^ 2>5 -dichloroben Z oyloxy. 3-oc- 
anoyloxy, pivaloytaxy), anarytearbonyloxygroup ^ ' b ^ zo ^2^S^ZS^. propyloxycarbonyl. bu- 
tyloxycarbonylbenzoyloxy). an alKoxycarbonyl f™^™^?^ 
toxycabonyl, octylcarbo^yl. dodecyloxycaraonyl ^ 
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alkyl group includ 1 -methylcyclopropyl group, 1 -ethylcycl propyl group and an adamantyl group. Most preferably, R n 
is a t -butyl group. 

and R 3 may be the same or different and each is hydrogen atom or a substituent group. Preferred examples 
of the substituent group include a cyano group, hydroxy! group, carboxyi group, a halogen atom (e.g. , fluorine, bromine), 
an alkyl gr up (e.g., methyl, ethyl, propyl, butyl, t-butyl), an aryl group (e.g., phenyl), an alkoxy group (e.g., m thoxy, 
ethoxy, propyloxy, butoxy, dodecyloxy, 2-ethoxyethoxy, 2-phenoxyethoxy), an aryloxy group (e.g., phenoxy, 4-methox- 
yphenoxy, 2-methoxyphenoxy, 4-methylphenoxy, 4-chlorophenoxy, 4-t-butylphenoxy, 2,4-dimethylphenoxy, 2-ethoxy- 
carbonylphenoxy), an alkoxycarbonyl group (e.g., methoxycarbonyl, ethoxycarbonyl, octyloxycarbonyl, hexadecyloxy- 
carbonyl), a carbamoyl group (e.g., N-ethylcarbamoyl, N-dodecy!carbamoyl, N-cyctohexylcarbamoyl, N,N-dibutylcar- 
bamoyl, N-phenylcarbamoyl), and a sulfamoyl group (e.g., N-ethyfsulfamoyl, N-butylsulfamoyl, N-octylsulfamoyl, N- 
hexadecylsulfamoyl, N-cyclohexylsulfamoyl, N.N-dibutylsulfamoyl, N-methyl-N-octadecylsulfamoyl). 

In the present invention, there are preferred the cases where Rg is a hydrogen atom and R 3 is a hydrogen atom, 
an alkyl group or an alkoxy group. Most preferred are the cases where Rg and R 3 are hydrogen atom. 

R4 is a hydrogen atom, an alkyl group or an aryl group. The alkyl group includes a substituted or unsubstituted 
straight-chain or branched alkyl group. Examples of substituent groups for the substituted alkyl group include a halogen 
atom (e.g., fluorine, chlorine, bromine), hydroxy! group, cyano group, carboxyi group, an aryl group (e.g., phenyl, naph- 
thyl), an alkoxy group (e.g., methoxy, ethoxy, propyloxy, butoxy, dodecyloxy, 2-methoxy ethoxy, 2-phenoxyethoxy), an 
aryloxy group (e.g., phenoxy, 2-methoxyphenoxy, 4-methoxyphenoxy, 2-methylphenoxy, 4-methylphenoxy, 2,4-dimeth- 
ylphenoxy, 2,4-di-t-amylphenoxy, 4-t-octylphenoxy, 4-cyanophenoxy, 2-chloro-4-t-octylphenxoy, 4-methanesulfonami- 
dophenoxy, 3-t-butyl-4-hydroxyphenoxy), an alkylthio group (e.g., methylthto, ethylthio, butylthio, octylthio, dodecylthio, 
hexadecylthio, 2-ethylhexylthio, 2-phenoxyethy!thio, 1 -ethoxycarbonyltridecylthio), an arylthio group (e.g., phenylthio, 
2-pivaloylamidophenylthio, 4-t-octylphenylthio, 4-dodecyloxyphenylthio, 2-butoxy-4-t-octylphenylthio), an oxycarbonyl 
group (e.g., methoxycarbonyl, ethoxycarbonyl, propyloxycarbonyl, butoxycarbonyl, octyloxycarbonyl, dodecyloxycar- 
bonyl, hexadecybxycarbonyl, 2-methoxy ethoxycarbonyl), a carbonyloxy group (e.g., acetyloxy, propionyloxy, do- 
decanoyloxy, tetradecanoyloxy, hexadecanoyloxy, benzoyloxy, 2-hexadecyloxybenzoyloxy), a carbonamido group (e. 
g., acetamido, propaneamido, butaneamido, hexaneamldo, 2-ethylhexaneamido, dodecaneamido, hexadecaneamido, 
benzamido, 2-dodecyloxybenzamido, 3-tetradecyloxycarbonylbenzamido, 3-hexadecylsulfamoylbenzamido), a sul- 
fonamido group (e.g., methanesulfonamido, ethanes u If onamido, octanesulfonamido, hexadecanesulfonamido, ben- 
zenesulfonamldo, p-toluenesulfonamido, 2-octyloxy-5-t-octylbenzenesulfonamido, 3-hexadecyloxycarbonylbenze- 
nesuif onamido, 3-dodecybxycarbonylbenzenesulfonamido), a carbamoyl group (e.g., N-methy (carbamoyl, N-butylcar- 
bamoyl, N-cyclohexy {carbamoyl, N-dodecy (carbamoyl, N-phenylcarbamoyl, N,N-diethylcarbamoyl, N.N-dibutylcar- 
bamoyl), a sulfamoyl group (e.g., N-ethylsulfamoyl, N-butylsulfamoyl, N-hexadecylsulfamoyl, N-cyclohexylsulfamoyl, 
N,N-dibutylsulfamoyl, N-phenylsutfamoyl, N-methyl-N-octadecylsulfamoyl), an imido group (e.g., succinimido, 
phthalimido, hexadecylsuccinimido, octadecy (succinimido), a urethane group (e.g., methylurethane, ethyl urethane, 
dodecylurethane, phenylurethane), a ureido group (e.g., N-methylureido, N-ethylureido, N-dodecylureido, N.N-dibuty- 
lureido, N-phenylureido, N-cyclohexylureido) and a sulfonyl group (e.g., methylsulfonyl, ethylsulfonyl, propylsulfonyl, 
butylsulfonyl, hexylsulfonyi, octylsulfonyl, dodecylsulfonyl, hexadecylsulfonyl, phenylsutfonyl). The aryl group includes 
a substituted or unsubstituted aryl group such as phenyl group, naphthyl group, etc. Examples of substituent groups 
for the substituted aryl group include those already described above in the definition of the substituent groups for the 
substituted alkyl group represented by R4. The oxycarbonyl group defined above is preferably alkyl or aryl oxycarbonyl 
group, and the carbonyloxy group, carbonamido group, sulfonamide group and sulfonyl group, which are defined above, 
are also preferable those connected to alkyl or aryl moiety, respectively. 

Rs is an alkyl group, an aryl group, an alkoxy group, an alkylamino group or an arylamino group. The alkyl group 
includes a substituted or unsubstituted straight-chain or branched alkyl group. Examples of substituent groups for the 
substituted alkyl group include those already described above in the definition of the substituent groups for the substi- 
tuted alkyl group represented by R4. A substituted alkyl group or a straight-chain or branched unsubstituted alkyl group 
having not less than 1 4 carbon atoms is preferred as the alky! group from the viewpoint of solubility in organic solvents. 
A substituted alkyl group is more preferred, and a substituted alkyl group having not less than 14 carbon atoms in total 
is still more preferred. Preferred substituent groups for the substituted alkyl group include an alkoxy group, an aryloxy 
group, an alkylthio group, an arylthio group, an alkoxycarbonyl group, an any loxycarbonyl group, a carbonamido group, 
a urethane group, a ureido group, an imido group, a sulfonamide group and a sulfonyl group. An alkoxycarbonyl group 
is particularly preferred. The aryl group represented by Rs includes a substituted or unsubstituted aryl group such as, 
for example a phenyl group and a naphthyl group. Examples of substituent groups for the substituted aryl group include 
those already described above in the definition of the substituent groups for the substituted alkyl group represented 
by R4. The alkoxy group represented by Rg is a substituted or unsubstituted straight-chain or branched alkyloxy group. 
Examples of substituent groups for the substituted alkyloxy group include those already described above in the defi- 
nition of the substituent groups for the substituted alkyl group represented by R4. The alkylamino group represented 
by R 5 include a substitut d or unsubstituted straight-chain or branched alkylamino group. Examples of substituent 
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groups for the substituted alkyiamin group include those already described abov in the definition f the substituent 
groups for the substituted alkylgr up represented by R*. The arylamin gr uprepr sented by Rg includes a substituted 
or unsubstituted arylamino group. Examples of the substituted arylamino group include those already described above 
in th definition of the substituent groups f r the substituted alkyl group represented by R4. Preferably, R 6 is an alkyl 
gr up, an aryl group, an alkoxy group or an alkylamino group from th viewpoint of solubility. Mor preferably, R§ is 
an alkyl group, an aryl group or an alkoxy group from the viewpoint of easy synthesis. Particularly preferably, R 6 is an 
alkyl group. 

A and B are each -CO- or -SC^-; and n is 0 or 1 . Preferably, A is -CO- because the maximum absorption wave 
form of dyes obtained by the coupling with the oxidants of developing agents is short wave. 

R4 and R5 may be combined together to form a five-membered, a six-membered or seven-membered ring. Typical 
examples of the five-membered ring, the six-membered ring and the seven-membered ring include the following rings. 
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so The five-membered ring, the sixHnembered ring and the seven-membered ring may have one or more substituent 

groups which can be attached to these rings. Examples of the substituent groups include those already described 
above in the definition of the substituent groups for R2 and R 3 . 

The ring formed by R4 and R 5 is preferably an imido ring or a lactam ring. However, the case where R4 and R5 
are not combined together is more preferred. Preferably, n is 0. Most preferred is the case where n is 0 and R4 is 

55 hydrogen atom. 

Y is a hydrogen atom, a halogen atom or an aryloxy group. In the couplers of the present invent ton, the halogen 
atom or the aryloxy group represented by Y is released by the coupling reaction with the oxidation product of the 
d veloping agents. Examples of the halogen atom include a fluorin atom, chlorine atom and a bromine atom. The 
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aryloxy gr up includes a substitut d r unsubstituted aryloxy group. Examples of substituent gr ups for the substituted 
aryloxy group include those already described abov in the definition f the substituent groups f r the substituted alkyl 
group repr sented by fy. Exampl s of the aryloxy group include phenoxy, 4-methylphenoxy, 4-t rt-butylphenoxy, 
4-methoxycarbonylph noxy, 4-ethoxycarbonylphenoxy, 4-carboxyph noxy, 4-cyanophen xy and 2,4-dimethylphenx- 
oy. Preferably, Y is a halogen atom r an aryloxy group. More preferably, Y is a halogen atom with chlorine atom being 
most preferred. 

Examples of the typical magenta couplers of the present invention include the following compounds. 
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General synthesis methods of the couplers of the present invention will be illustrated below. 

The 1 H-pyrazolo[1 ,5-b][1 ,2,4]triazole couplers of the present invention can be synthesized according to the meth- 
ods described in JP-A-60-1 97688 and JP-A-3-1 84980. 

Namely, the couplers of the present invention can be synthesized according to the following synthesis scheme A 
and synthesis scheme B. 
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Synthesis scheme B 
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wherein Y represents a hydrogen atom, a halogen atom or an aryloxy group; Rg represents a straight-chain or branched 
alkyl group having 1 to 10 carbon atoms or phenyl group; and represents a straight-chain or branched alkyl group 
having 1 to 4 carbon atoms or a substituted or unsubstituted aryl group. 

A p-keto-nitrile compound (compound [A]) is reacted with hydrazine to obtain an aminopyrazole (compound [B]). 
Separately, a benzonitrile (compound [C]) is reacted with an alcohol in the presence of hydrogen chloride to obtain an 
imidic acid ester (compound [D]). The imidic acid ester (compound [D]) is reacted with the above aminopyrazole (com- 
pound [B]) to obtain an amidine (compound [E]). The amidine is then reacted with hydroxylamine to obtain an amidoxime 
(compound [F]). The amidoxime (compound [F]) is then reacted with an alkyl- or arylsulfonyl chloride in the presence 
of a base to obtain a sulfonate (compound [G]). The sulfonate (compound [G]) is intramolecularly cyclized in the pres- 
ence of a base to obtain a 1 H-pyrazolo[1 ,5-b]-[1 ,2,4Jtriazole (compound [H]). The nitro group of the 1 H-pyrazolo[1 ,5] 
b][1 ,2,4]triazole (compound [H]) is reduced to obtain an amine (compound [I]). The reduction of the nitro group can be 
carried out by various reduction methods such as catalytic reduction with hydrogen gas in the presence of a palladium- 
carbon catalyst, reduction with ammonium formate in the presence of a palladiumorbon catalyst, or neutral reduction 
with reduced iron and ammonium chloride. The amine (compound [I]) is reacted with an acid chloride (compound [J]) 
or acid anhydride (compound [K]) or a lactone (compound [K]), whereby the coupler of the present invention can be 
easily obtained. When the compound [J] is used, (Btr- R4 in the coupler (I) represents a hydrogen atom (n=0, R4=a 
hydrogen atom). 

When a compound where Y is a halogen atom is to be produced, the releasable group Y can be easily introduced 
into the compound by reacting a compound, where the posrtton-7 of 1H-pyrazolo[1,5-b][1,2,4]triazole skeleton is hy- 
drogen, with an appropriate halogenating compound. Examples of the halogenating agent include chlorine gas, sulfuryl 
chloride, N-chlorosuccinimide, bromine gas and N-bromosuccinimide. If desired, an intermediate, 3-amino-5-t- 
butylpyrazole is reacted with the halogenating agent to synthesize a 3-amino-5-t-butyl-4-halogenopyrazole, and the 
pyrazolotriazole skeleton can b then synthesized according to th abov synthesis sch me. 
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When a coupl r where Y is an aryloxy group is to b synthesized, an acyl-2-aryloxyacetonitrile is pr pared ac- 
cording to the method described in JP-A-2-300195, and the desired compound can be synthesized according to the 
above synthesis m thod. Alternatively, a 1 H-pyrazolo[1 ,5-b][1 ,2 t 4]triazole compound where the position-7 is halogen- 
at d is reacted with a phenol in the presence of a bas , whereby the desired compound can be synthesized. 

Synthesis m thod is illustrated by reference to the following synthesis examples. 
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35 SYNTHESIS EXAMPLE 1 
Synthesis of coupler M-1 

To 600 g of pivaloyl acetonitrile (compound I), there was added 800 ml of isopropanol. The mixture was heated 
with stirring, and 288 g of hydrazine hydrate was added dropwise thereto. The mixture was heated with stirring for 3 
hours. After completion of the reaction, 400 ml of isopropanol was distilled off under reduced pressure. To the residue, 
there were added 2000 ml of ethyl acetate and saturated brine. The mixture was stirred and then left to stand for a 
while. The aqueous layer was removed, and the ethyl acetate layer was washed with saturated brine twice. The ethyl 
acetate solution was then dried over anhydrous magnesium sulfate, and then concentrated under reduced pressure. 
Subsequently, 2000 ml of n-hexane was added to the residue to precipitate a crystal. The crystal was recovered by 
filtration and dried. There was obtained 643 g (96.2%) of 3~amino-5-t-butylpyrazole (compound II). Melting point' 74 0 
to 75.0°C. 

To 250 g of 3-amino-5-t-butylpyrazole prepared above, there was added 2800 ml of acetonitrile. The mixture was 
stirred at room temperature. To the resulting solution, there was added 390 g of methyl 4-nitrophenylimidate hydro- 
chloride (compound III). The mixture was stirred at room temperature for 7 hours. Subsequently, a methanol solution 
of hydroxylamine (prepared from 150 g of hydroxylamine hydrochloride and 430 ml of a 28 wt% methanol solution of 
sodium methylate) was added thereto, and the mixture was stirred for 8 hours. After completion of the reaction, 8000 
ml of water was added to the resulting solution. The precipitated crystal was recovered by filtration and dried. There 
was obtained 421 .7 g (77.2%) of an amidoxime (compound IV). Melting point: 1 75 to 1 77°C. 

To 364 g of the amidoxime (compound IV), there was added 900 ml of dimethylacetamide. The mixture was cooled 
to 10°C and then stirred. To the mixture, there was added 144.3 g of methanesulfonic acid chloride. Further, 233 ml 
of pyridine was added thereto. The mixture was stirred at room temperature for 2 hours, and 2600 ml of methanol was 
added thereto. The resulting mixture was stirred with heating at 55°C for 5 hours. After completion of the reaction, the 
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reaction mixture was cooled to room temperature, and 1800 ml of water was added thereto to precipitate a crystal. 
Th crystal was r cov red by filtration and dried. There was obtained 249 g <72.8%) of a cyclized product (compound 
V). Melting point: 259 to 260°C. 

To 209 g of reduced iron and 20 g of ammonium chloride, there wer added 120 ml of water and 1200 ml of 
5 isopropanol. Th mixture was heated with stirring. To the resulting solution, there was added portionwise 202 g of the 
compound V prepared above. After completion of the addition, the mixture was stined with heating for one hour. The 
reaction mixture (solution) was filtered while it was still hot to remove insoluble matters. The filtrate was concentrated 
under reduced pressure. To the residue, there was added 3000 ml of water to thereby precipitate a crystal. The crystal 
was recovered by filtration and dried. There was obtained 167.9 g (92.9%) of an amine (compound VI). Melting point: 

10 263to265°C. ^ 

To 58.0 g of the amine (compound VI) prepared above, there was added 1 80 ml of dimethylacetamide. The mixture 
was stirred at room temperature. To the resulting solution, there was added dropwise 100 g of 2-octyloxy-5-toctylben- 
zenesulfonic acid chloride (compound VII), and further 22 ml of pyridine was added dropwise thereto. After completion 
of the addition, the mixture was continuously stirred at room temperature for 5 hours. Subsequently, ethyl acetate and 

is water were added thereto to conduct extraction. The ethyl acetate solution was washed with saturated brine, dried 
over anhydrous magnesium sulfate and stirred at room temperature. To the ethyl acetate solution, there was then 
added portionwise 30.7 g of N-chlorosuccinimide. After completion of the addition, the mixture was stirred at room 
temperature for one hour and washed with 800 ml of water. The ethyl acetate solution was concentrated to dryness 
under reduced pressure. The residue was recrystallized from a mixed solvent of ethyl acetate and n-hexane. There 

20 was obtained 112.3 g (72.3%) of the coupler M-1. Melting point: 127 to 129°C. 
Proton NMR, 5 (ppm) (multiplicity, integral value) 

(CDCI 3 ) 10.73 (br, 1H), 7.78 (d, 1H), 7.65 (d, 2H), 7.44 (dd, 1H), 7.07 (d, 2H), 6.89 (d, 1H), 4.14 (t. 2H), 2.05-1 .78 
(m, 2H), 1.65-1.15 (m, 18H), 1.43 (s, 9H). 0.88 (t, 3H), 0.49 (s, 9H) 
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Coupler M-1 

SYNTHESIS EXAMPLE 2 
Synthesis of coupler M-1 

To 70 g of the aminopyrazole (compound II) prepared in Synthesis Example 1, there was added 250 ml of con- 
centrated hydrochloric acid and it was heated to 55°C. To the resulting solution, there was added dropwise 48 6 ml of 
sulfuryl chloride over a period of 2 hours. After completion of the addition, the mixture was stirred for one hour and 
then concentrated under reduced pressure. To the residue, there was added 300 ml of toluene, and the mixture was 
further concentrated under reduced pressure. Subsequently, 250 ml of ethyl acetate was added to the residue to pre- 
cipitate a crystal. The crystal was recovered by filtration and dried. There was obtained 1 00.2 g (94.8%) of a chlorinated 
product (compound IX). Melting point: 160 to 167°C. 

To 1 1 2 g of the chlorinated product (compound IX), there was added 700 ml of acetonitrile. The mixture was stirred 
at room temperature and then neutralized with 75 ml of triethylamine. To the resulting solution, there was added 116 
g of methyl 4-nitrophenylimidate hydrochloride (compound II I). The mixture was stirred at room temperature for 8 hours 
Subsequently, a methanol solution of hydroxylamine (prepared from 46.3 g of hydroxylamine hydrochloride and 134 
ml of a 28 wt% of methanol solution of sodium methylate) was added thereto. The mixture was stirred for 8 hours. After 
completion of the reaction, 2600 ml of water was added thereto to precipitate a crystal. The crystal was recovered by 
filtration and dried. There was obtained 123 g (68.3%) of an amidoxime (compound X). Melting point: 158 to 162°C. 

To 20.0 g of the amidoxime (compound X) prepared above, there was added 60 ml of dimethylacetamide. The 
mixture was stirred at room temperature, and 11 .9 g of p-toluenesulfonic acid chbride was added thereto. Further, 5.3 
ml of pyridine was added dropwise thereto, and the mixture was stirred at room temperature for 3 hours. To the resulting 
solution, there were added 150 ml of methanol and 4.8 ml of pyridine. The mixture was heated with stirring for 3 hours. 
After completion of the reaction, the reaction mixture was poured into water to precipitate a gummy product, the gummy 
product was separated from the mixture. Acetonitrile was added to the gummy product. The mixture was stirred to 
crystallize the product. The crystal was recovered by filtration and dried. There was obtained 11.8 g (62.3%) of a 
cyclized product (compound XI). Melting point: 249 to 252°C. 

To 1 8 g of reduced iron and 1 .7 g of ammonium chloride, there were added 1 5 ml of water and 1 50 ml of isopropanol. 
The mixture was heated with stirring. To the resulting solution, there was added portionwise 20.0 g of the cyclized 
product (compound XI) prepared above. After completion of the addition, the mixture was stirred with heating for 30 
minutes. After completion of the reaction, the reaction mixture was filtered while it was still hot to remove insoluble 
matters. Subsequently, 1000 ml of water was added to the filtrate to precipitate a crystal. The crystal was recovered 
by filtration and dried. There was obtained 15.0 g (82.8%) of an amine (compound XII). Melting point: 261 to 263»C. 

To 8.69 g of the amine (compound XII) prepared above, there was added 25 mi of dimethylacetamide. The mixture 
was stirred at room temperature, and 15.0 g of 2-octyloxy-5-tert-octylbenzenesulfonic acid chloride (compound VII) 
was added dropwise thereto. Further, 2.9 ml of pyridine was added dropwise thereto. After completion of the dropwise 
addition, the mixture was stirred for 5 hours and extracted with ethyl acetate. The ethyl acetate solution was washed 
with saturated brine and concentrated under reduced pressure. The residue was recrystallized from a mixed solvent 
of ethyl acetate and n-hexane. There was obtained 17.5 g (87.1%) of coupler M-1. Melting point: 127-129°C. The 
melting point was the same as that of the product obtained in Synthesis Example 1 . Further, NMR spectrum data were 
identical with those of the product obtained in Synthesis Example 1 . 
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SYNTHESIS EXAMPLE 3 
Synthesis of coupler M-43 

5 Succinic anhydride (145.2 g) and 2-octyloctal (291 g) were stirred with heating at 120 to 130°C for 3 hours and 

then cooled to 80°C. Subsequently, 300 ml of water was added thereto. The mixture was stirred for additional one hour 
and then cooled to room temperature. The reaction mixture was extracted with 500 ml of ethyl acetate. The ethyl 
acetate solution was washed with water twice and then concentrated under reduced pressure. There was obtained 
409.8 g (99.7%) of 3-(2octyloctyloxycarbonyl)propionic acid as an oily product. 

10 To 409.8 g of 3-(2-octyloctyloxycarbonyl)propionic acid obtained above, there was added 500 ml of toluene. The 

mixture was stirred with heating at 70 to 80°C To the resulting solution, there was added dropwise 1 32 ml of thionyl 
chloride. The mixture was heated with stirring for 3 hours. After completion of the reaction, toluene and an excess 
amount of thionyl chloride were distilled off under reduced pressure to obtain 429.5 g (99.5%) of 3<2-octyloctyloxy- 
carbony I propionic acid chloride as an oily product. 

is To 25.5 g of the amine (compound VI) prepared in Synthesis Example 1, there were added 50 ml of dimethyla- 

cetamide and 50 ml of ethyl acetate. The mixture was stirred at room temperature. To the resulting solution, there was 
added dropwise 40 g of 3-(2-octyloctybxycarbonyl)propionic acid chloride prepared above. Further, 10 ml of pyridine 
was added dropwise thereto. After completion of dropwise addition, the reaction was carried out at room temperature 
for 2 hours, and 1 00 ml of ethyl acetate was added thereto. Further, 1 4.0 g of N-chlorosuccinimide was added portton- 

20 wise thereto. After completion of the addition, the mixture was stirred at room temperature for 2 hours. After completion 
of the reaction, the ethyl acetate solution was washed with warm water (40 to 60°C) three times and then concentrated 
under reduced pressure to precipitate a crystal. The crystal was recrystallized from a mixed solvent of ethyl acetate 
and acetonitrile (1:1) to obtain 55.7 g (90.7%) of coupler M-43. Melting point and NMR data are shown in Table 9. 

2S SYNTHESIS EXAMPLE 4 

Synthesis of coupler M-45 

Succinic anhydride (24.2 g) and tetradecanol (42.9 g) were molten by heating them at 120 to 130°C and stirred 

30 for 3 hours. After completion of the reaction, the reaction mixture was cooled to 80°C, and 50 ml of water was added 
thereto. The mixture was stirred for one additional hour. The reaction mixture was cooled to room temperature and 
extracted with 200 ml of ethyl acetate. The ethyl acetate solution was washed with 200 ml of water three times and 
concentrated to dryness under reduced pressure. There was obtained 60.9 g (96.8%) of 3-tetradecyloxycarbonylpro- 
pionic acid. Melting point: 48 to 49°C. 

as To 25.5 g of the amine (compound VI) obtained in Synthesis Example 1 , 33.0 g of 3-tetradecyloxycarbonylpropionic 

acid prepared above and 1 9.5 ml of pyridine, there was added 250 ml of ethyl acetate. The mixture was stirred at room 
temperature. Subsequently, 5.5 g of phosphorus trichloride was added dropwise thereto, and the mixture was stirred 
at room temperature for 2 hours and then at 60 to 77°C for one hour. There was synthesized a compound where the 
position-7 of coupler M-45 was a hydrogen atom. The reaction mixture was cooled to room temperature, and 16.2 ml 

40 of sulfuryl chloride was added dropwise thereto. The mixture was stirred for 2 hours. There was synthesized a chlo- 
rinated compound where the position-7 of coupler M-45 was chlorinated. After completion of the reaction, the mixture 
was extracted with 200 ml of hot water (60 to 70°C). The ethyl acetate solution was washed with an aqueous solution 
of sodium bicarbonate. Subsequently, 25.0 g of sodium bicarbonate, 20 g of sodium sulfite, 200 ml of water and 50 ml 
of methanol were added thereto. The mixture was stirred at 40 to 50°C for 2 hours. After completion of the reaction, 

45 the aqueous layer was removed, and the ethyl acetate solution was washed with hot water (60 to 70°C) twice. The 
ethyl acetate solution was concentrated under reduced pressure to precipitate a crystal. The crystal was recrystallized 
from a mixed solvent of ethyl acetate and acetonitrile (5:1) to obtain 49.5 (84.4%) of coupler M-45. Melting point and 
NMR data are shown in Table 9. 

SO SYNTHESIS EXAMPLE 5 TO 66 

Couplers M-2 to M-41 and M-43 to M-51 were synthesized in the same manner as described in Synthesis Example 
1 . Further, couplers M-52 to M-68 were synthesized in the same manner as described in Synthesis Example 2, 3 or 4. 
The melting points and NMR spectrums of these couplers are shown in Tables 1 to 14. 

55 
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TABLES 1 TO 14 

Coupler Melting Proton NMR 6 (ppm) 

No - Point (mul tiplicity, integral value) 

M-2 126-131 (DMSO) 13.33 (s, 1H) , 10.32 (s, 1H) , 

7.90-7.73 (m, 3H) , 7.55 (dd, 
1H), 7.23 (d, 2H), 7.09 (d, 
1H), 3.95 (d, 2H), 1.90-1.12 
(m, 17H), 1.49 (s, 9H), 0.98- 
0.75 (m, 6H), 0.59 (s, 9H) 
M-3 170-173 (DMSO) 13.43 (s, 1H) , 10.50 (s, 1H), 

7.96 (d, 2H), 7.81 (d, 2H), 
7.19-6.98 (m, 2H) , 6.71 (d, 
1H), 4.87 (t, 1H), 2.09-1.05 
(m, 26H) , 1.40 (s, 9H), 0.87 
-r.it, 3H), 0.61 (t, 6H) 
M-4 184-186 (DMSO) ^13.40 (s, 1H) , 10.22 (s, 1H) , 

7.90 (d, 2H), 7.78 (d, 2H) , 
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4.00 (t, 2H), 2.55-2.25 (m, 
4H), 1.96-1.75 (m, 2H) , 1.65- 
1.00 (m, 28H), 1.40 (s, 9H), 
0.85 (t, 3H) 

M-5 155-156 ( CDCI3 ) 13.33 (s, 1H), 10.25 (s, 1H) , 

7.90-7.70 (m, 3H), 7.21 (d, 
2H), 6.67-6.53 (m, 2H), 4.08 
(t, 2H), 3.49 (t, 2H), 1.68 
(br, 4H), 1.50-1.08 (m, 20H) , 

1.38 (s, 9H), 0.98-0.75 (m, 
6H) 

M-6 152-153 (DMSO) 13.35 (brs, 1H) , 10.80 (brs, 

1H), 8.05-7.04 (m, 4H), 7.84 
(d, 2H), 7.25 (d, 2H), 4.20 
(d, 2H), 1.85-1.60 (m, 1H) , 

1.39 (s, 9H), 1.45-1.00 (m, 
35 24H), 0.81 (t, 6H) 

M-7 157-160 (CDCI3) 11.65 (br, 1H), 7.76 (d, 2H), 

7.38 (d, 2H), 7.12 (s, 1H) , 

40 

4.12 (d, 2H), 1.65 (dr, 1H), 
1.49 (s, 9H), 1.28 (brs, 
45 - 24H), 0.86 (t, 6H) 

M-8 174-175 (CDC1 3 ) rill. 39 (br, 1H), 7.88 (d, 2H) , 

7.31 (d, 2H), 5.75-5.52 (m, 
1H), 4.98-5.23 (tn, 1H), 3.27- 



10 



is 



20 



2S 



30 



SO 



55 



41 



10 



IS 



20 



2S 
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2.92 (m, 2H), 2.80-2.58 (m, 
2H), 2.57-2.37 (m, 1H) , 2.16- 
1.88 (m, 2H), 1.48 ( S/ 9H) , 
1.40-1.05 (br, 22H), 0.88 (t, 
3H) 

M-9 187-188 (CDC1 3 ) 11.35 (br, 1H) , 9.04 (s, 1H) , 

7.65 (d, 2H), 7.47 (d, 2H), 
4.05-3.92 (m, 1H), 3.35-3.00 
(m, 2H), 2.32-1.75 (m, 4H), 
1.57-1.04 (m, 30H), 1.45 <s, 
9H), 0.87 (t, 6H) 
M-10 190-192 (CDCI3) 12.66 (S, 1H) , 10.12 (s, 1H) , 

9.73 (s, 1H), 8.20 (d, 1H), 
so 8.11 (d.d, 1H), 7.84 (d, 2H) , 

7.37 (d.d, 1H), 7.25 (d, 2H) , 
2.36 (t, 2H), 1.79-1.55 (m, 

35 

2H), 1.46 (s, 9H), 1.50-1.05 
(m, 24H), 0.87 (t, 3H) 
40 M-ll 169-170 (DMSO) 13.40 (s, 1H) , 10.40 (s, 1H) , 

7.95 (d, 2H), 7.79 (d, 2H) , 
4.20-4.02 (m, 4H) , 3.25-2.95 
"(m, 1H), 2.10-1.05 (m, 28H) , 
j-Il.40 (s, 9H), 0.82 (t, 3H) 
M-12 103-105 (CDCI3) 11.54 (br, 1H) , 8.51 (s, 1H) , 

8.25-7.95 (m, 3H), 7.69-7.44 

55 



4S 



SO 



42 



10 

M-13 110-111 



1S 



20 



M-14 199-200 



30 



3S 



40 

M-15 144-147 

45 



SO 
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(in, 3H), 7.09 (d, 2H) , 4.25 
(d, 2H), 1.85-1.65 (br, 1H) , 
1.47 (s, 9H), 1.55-1.05 (m, 
24H), 0.84 (t, 6H) 
(CDC1 3 ) 11.62 (br, 1H), 7.63 (d, 2H) , 
7.50 (s, 1H), 7.25 (d, 2H), 
4.37-4.23 (m, 1H), 4.20-3.90 
(m, 4H), 3.34-3.00 (m, 2H) , 
1.58 (br, 2H), 1.53 (s, 9H) , 
1.45-1.10 (m, 16H), 0.88 (t, 
12H) 

(DMSO) 13.32 (s, 1H), 10.30 (s, 1H) , 
9.65 (s, 1H), 7.76 (d, 2H) , 
7.65-7.53 (m, 2H), 7.47 (dd, 
1H), 7.25 (dd, 1H), 7.10 (d, 
3H), 6.97 (d, 1H), 4.08 (t, 
2H), 3.94 (t, 2H), 1.86-1.00 
(m, 32H), 1.40 (s, 9H), 0.95- 
0.72 (m, 6H), 0.39 (s, 9H) 
(DMSO) 13.44 (S, 1H), 9.53 (S, 1H) , 
7.91-7.75 (m, 2H), 7.70 (d, 
.-1H), 7.20-7.00 (ra, 2H) , 6.81 
tld, 1H), 4.95 (t, 1H), 2.25 
" (s, 3H), 2.11-1.10 (m, 26H), 
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M-16 159-160 (DMSO) 

10 



is 



20 

M-17 109-110 (DMSO) 

2S 



30 



35 

M-18 135-140 (DMSO) 

40 



45 



SO 



1.40 (s, 9H), 0.99 (t, 3H), 
0.61 (t, 6H) 

13.30 (s, 1H), 9.80 ( S/ 1H), 
7.86-7.70 (m, 3H) , 7.55 (d.d, 
1H), 7.28 (d, 2H), 7.12 (d, 
2H), 4.36-4.15 (m, 2H) , 3.9S- 
3.75 (m, 2H), 3.70-3.51 (m, 
4H), 3.37-3.20 (t, 2H) , 1.80- 
1.05 (ra, 16H), 1.39 (s, 9H), 
0.80 (t, 3H), 0.52 (s, 9H) 
13.31 (s, 1H), 10.54 (s, 1H), 

8.44 (d, 1H), 8.12 (d.d, 1H), 

7.83 (d, 2H), 7.31 (d, 1H), 
7.25 (d, 2H), 4.31 (q, 2H), 
4.18 (t, 2H) f 1.72-1.50 (br, 
2H), 1.50-1.00 (m, 35H), 1.38 
(s, 9H), 0.86 (t, 3H) 
13.31 (s, 1H), 10.52 (s, 1H), 

8.45 (d, 1H), 8.11 (dd, 1H) , 

7.84 (d, 2H), 7.38-7.18 (m, 
3H), 3.38 (br, 1H), 4.17 (t, 

_-2H), 1.75-1.52 (br, 2H) , 
•LI. 45-1. 00 (m, 30H), 1.39 (s, 
" 9H) , 0.85 (t, 3H) 



44 
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10 
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30 

M-21 146-147 

35 



40 



4S 

M-22 105-107 

so 
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(DMSO) 13.34 (s, 1H), 10.06 (s, 1H) , 
7.88-7.67 (m, 3H), 7.58 (dd, 
1H), 7.26 (d, 2H), 7.12 (d, 
1H), 5.20 (brs, 1H), 4.14 (t, 
2H), 3.85 (t, 2H), 1.72-1.10 
(m, 8H), 1.38 (S, 9H), 0.52 
(s, 9H) 

(CDC1 3 ) 11.25 (br, 1H), 8.16 (s, 1H) , 
7.80 (d, 1H), 7.68 (d, 2H) , 

7.44 (d.d, 1H), 7.21 (d, 2H), 
6.78 (d, 1H), 4.94 (t, 1H) , 
4.41-4.15 (m, 2H), 2.16-1.97 
(br, 2H), 1.70-1.10 <m, 23H) , 

1.45 (s, 9H), 0.86 (t, 3H) , 
0.49 (s, 9H) 

(DMSO) 13.32 (s, 1H), 10.39 (s, 1H) , 
7.90-7.70 (m, 3H) , 7.50 (d.d/ 
1H), 7.25 (d, 2H), 6.96 (d, 
1H), 4.95 (s, 2H), 4.52-4.07 
(m, 4H), 2.25 (t, 2H), 1.75- 
1.00 (m, 30H), 1.39 (s, 9H) , 
.^-0.84 (t, 3H), 0.54 (s, 9H) 

(DMSO) r^l3-40 (brs, 1H), 10.85 (brs, 
1H), 8.38-8.03 (m, 3H) , 7.85 
(d, 2H), 7.75 (t, 1H), 7.29 



45 



10 

M-23 176-177 (DMSO) 



1S 



so 



M-24 156-157 (DMSO) 

25 



30 



as 

M-25 100-104 (DMSO) 

40 



45 



SO 
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(d, 2H), 4.07 (t, 2H), 1.78- 
1.55 (br, 2H), 1.58-1.05 (m, 
26H), 1.39 (S, 9H), 0.82 (t, 
3H) 

13.40 (brs, 1H), 10.90 (brs, 
1H), 8.38-8.03 (m, 3H) , 7.88 
(d, 2H), 7.78 (t, 1H), 7.30 
(d, 2H), 4.21 (d, 2H), 1.76- 
1.13 (m, 9H), 1.39 (s, 9H), 
0.97-0.75 (m, 6H) 
13.40 (brs, 1H), 10.89 (brs, 
1H), 8.40-8.07 (m, 3H) , 7.89 
(d, 2H), 7.75 (t, 1H), 7.30 
(d, 2H), 4.28 (t, 2H), 1.80- 
1.56 (br, 2H), 1.45-1.05 (ra, 
18H), 1.39 (s, 9H), 0.82 (t, 
3H) 

13.40 (brs, 1H), 10.89 (brs, 
1H), 8.39-8.05 (m, 3H), 7.89 
(d, 2H), 7.75 (t, 1H), 7.31 
(d, 2H), 4.28 (t, 2H), 1.78- 
j;1.57 (m, 2H), 1.45-1.05 (m, 

r-"22H), 1.39 (S, 9H), 0.83 (t, 

" 3H) 



10 



20 
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M-26 181-182 (CDC1 3 ) 12.60 (s, 1H) , 10.20 (s, 1H) , 

8.55 (s, 1H), 8.17 (d.d, 1H), 
8.00 (d.d, 1H), 7.86 (d, 2H) , 
7.53 (d.d, 1H), 7.28 (d, 2H), 
4.31 (t, 2H), 1.85-1.63 (m, 
2H), 1.50-1.10 (m, 14H), 1.46 
is (s, 9H), 0.89 (t, 3H) 

M-27 137-138 (DMSO) 13.35 (brs, 1H) , 10.31 (s, 

1H), 7.91 (d, 2H), 7.66 (d, 
2H), 4.72 (S, 2H), 4.11 (t, 
2H), 1.68-1.02 (m, 28H) , 1.50 
zs (S, 9H), 0.85 (t, 3H) 

M-28 137-138 (DMSO) 13.39 (S, 1H) , 10.95 (s, 1H), 

8.12 (d, 2H), 8.00 (d, 2H), 

30 

7.89 (d, 2H), 7.31 (d, 2H), 
4.18 (d, 2H), 1.80-1.00 (m, 
35 25H), 1.49 (s, 9H), 0.86 (t, 

6H) 

M-29 125-127 (DMSO) 13.43 (brs, 1H) , 11.02 (brs, 

1H), 8.67-8.46 (m, 3H) , 7.91 
(d, 2H), 7.33 (d, 2H), 4.24 
2(d, 4H), 1.78-1.55 (br, 2H) , 
£1.50-1.10 (m, 16H), 1.40 (S, 
' 9H) , 1.00-0.72 (m, 12H) 



40 



45 



SO 



ss 
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M-30 212-215 (DMSO) .13.42 (s, 1H) , 10.55 (s, 1H) , 

10.05 (s, 1H), 8.00 (s, 4H), 
7.83-7.67 (m, 2H) , 7.59-7.40 
(m, 2H), 3.21-3.02 (m, 2H), 
1.82-1.57 (br, 2H) , 1.50-1.02 
(m, 26H), 1.51 (s, 9H), 0.82 
« (t, 3H) 

M-31 225-228 (DMSO) 13.48 (brs, 1H) , 10.80 (s, 

1H), 8.50-8.20 (m, 2H) , 8.15- 
7.98 (m, 5H), 7.81 (t, 1H) , 
7.70 (t, 1H), 2.70 (t, 2H), 
1.55-1.05 (m, 9H), 1.42 (s, 
9H), 0.93-0.69 (m, 6H) 
M-32 157-158 (CDC1 3 ) 12.62 (s, 1H), 10.25 (s, 1H) , 

8.55 (s, 1H), 8.17 (d.d, 1H), 
8.02 (d.d, 1H), 7.87 (d, 2H), 
7.54 (d.d, 1H), 7.28 (d, 2H), 
4.35 (t, 2H), 1.90-1.05 (m, 
10H), 1.46 (S, 9H), 0.95 (d, 
3H), 0.85 (d, 6H) 
M-33 192-194 (CDC1 3 ) 12.04 (s, 1H) , 9.11 (s, 1H), 

."8.18 (d, 2H), 7.74 (d, 2H) , 
£3.81 (t, 1H), 2.60 (t, 2H), 
2.05-1.05 (m, 34H), 1.48 (s, 
9H), 0.95-0.70 (m, 6H) 



ss 
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M-34 77-80 (CDC1 3 ) 11.50 ( br , 1H), 7.76 (d r 2H), 
s 7.49 (s, 1H), 7.27 (d, 2H) , 

4.28-4.05 (m, 3H) , 2.16-1.89 
(m, 2H), 1.48 (s, 9H), 1.38- 

10 

1.00 (m, 31H), 0.87 (t, 3H) 
M-35 196-197 (CDCI3) 12.67 (s, 1H) , 10.35 (s, 1H), 
16 8.54 (s, 1H), 8.18 (d.d, 1H), 

8.00 (d.d, 1H), 7.85 (d, 2H), 
7.54 (d.d, 1H), 7.28 (d, 2H) , 

so 

4.32 (t, 2H), 1.86-1.63 (m, 
2H), 1.52-1.15 (m, 10H) , 1.45 
es (s, 9H), 0.89 (t, 3H) 

M-36 172-175 (DMSO) 13.42 (s, 1H) , 10.58 (s, 1H), 

10.50 (s, 1H), 7.97 (d, 2H), 

30 

7.91-7.79 (m, 4H) , 7.75 (d, 

2H), 7.12 (d, 2H), 6.92 (d, 
35 2H), 4.90 (t, 1H), 2.05-1.85 

(br, 2H), 1.61-1.06 (m, 16H) , 
w 1.40 (s, 9H), 0.83 (t, 3H) 

M-37 167-170 (CDCI3) 11.50 (br, 1H), 8.45 (br, 

1H), 7.79 (s, 1H), 7.50-7.23 
45 r(m, 3H), 6.96 (d, 2H), 6.83 

rI7d, 1H), 5.00 (t, 1H), 2.23- 
so "1.96 (m, 2H), 1.75-1.00 (m, 

65 
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M-38 95-98 (DMSO) 

10 



IS 



M-39 120-121 (CDC1 3 ) 



ss 



30 



M-40 94-98 (CDCI3) 

35 



40 



45 



M-41 162-164 (CDCI3) 

so 



28H), 1.40 (s, 9H), 0.88 (t, 
3H), 0.50 (s, 9H) 
13.35 (S, 1H), 10.31 (s, 1H), 
7.92 (d, 2H), 7.67 <d, 2H), 
5.48-5.32 (m, 1H) , 4.25-3.92 
(m, 4H), 3.10-2.85 (m, 2H) , 
1.70-1.02 (m, 32H), 1.40 (S, 
9H), 0.90-0.70 (m f 6H) 
12.62 (s, 1H), 10.29 (s, 1H) , 
8.63 (s, 1H), 8.18 (S, 1H), 
8.14 (s, 1H), 7.87 (d, 2H), 
7.28 (d, 2H), 2.95 (t, 2H), 

I. 80-1.60 (m, 2H), 1.50-1.10 
(m, 24H), 1.45 (s, 9H) , 0.86 
<t, 3H) 

II. 85 (br, 1H), 8.30 (s, 1H), 
8.19 (d, 1H), 7.82 (d.d, 1H), 
7.48 (d, 2H), 7.05 (d, 2H), 
6.90 (d, 1H), 4.28 (t, 2H), 
3.98 (t, 2H), 1.83-1.56 (m, 
4H), 1.50-1.00 (m, 20H), 1.46 

_-(s, 9H), 0.85 (t, 6H) 

rll2.68 (s, 1H), 10.33 (s, 1H), 
8.54 (s, 1H), 8.18 (d.d, 1H) , 
8.03 (d.d, 1H), 7.85 (d f 2H), 



SO 



10 

M-43 160-161 

is 



20 



M-44 181-182 



30 



35 

M-45 182-183 

40 



45 

M-46 195-197 

SO 
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7.55 (d.d, 1H), 7.29 «J, 2H) , 
4.30-4.00 (in, 2H), 2.00-1.77 
(m, 1H), 1.50-1.10 (m, 7H), 
1.44 (s, 9H), 1.05-0.75 (m, 
6H) 

(CDC1 3 ) 12.03 (brs, 1H), 8.90 (s, 
1H), 7.80 (d, 2H), 7.49 (d, 
2H), 4.02 (d, 2H), 2.95-2.68 
(br, 4H), 2.50-2.17 (br, 1H) , 
1.72-1.05 (m, 24H), 1.48 (s, 
9H), 1.00-0.70 (m, 6H) 

(DMSO-d 6 ) 13.47 (S, 1H), 10.20 (s, 1H), 
7.92 (d, 2H), 7.78 (d, 2H) , 
3.92 (d, 2H), 2.50-2.25 (br, 
4H), 2.00-1.75 (m, 2H), 1.68- 
1.03 (m, 25H), 1.40 (s, 9H), 
0.93-0.70 (m, 6H) 

(DMSO-d 6 ) 13.38 (S, 1H), 10.30 (S, 1H) , 
7.92 (d, 2H), 7.77 (d, 2H) , 
4.00 (t, 2H), 2.75-2.50 (br, 
4H), 1.65-1.02 (m, 24H) , 1.40 
j_(s, 9H), 0.84 (t, 3H) 

(CDC1 3 ) ?I9.19 (S, 1H), 8.26 (s, 1H) , 
'~8.13 (d, 1H), 7.88 (d, 1H), 
7.72 (d, 2H), 7.67-7.42 (m, 
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ss 



90 



35 



40 



4S 



SO 



SS 



3H), 3.08-2.75 (m, 4H) , 1.67- 
1.45 (br, 2H), 1.45-1.00 (m, 
25H), 0.95-0.62 (m, 12H) 
M-47 169-170 (CDC1 3 ) 12.88-12.55 (br, 1H), 10.31 

(s, 1H), 7.98 (d, 2H), 7.84 
(d, 2H), 7.30 (d, 1H), 6.93 
(d, 1H), 4.13 (d, 2H), 1.80- 
1.55 (br, 1H), 1.49 (s, 9H), 
1.45-1.05 (br, 24H) , 0.86 (t, 
6H) 

M-48 239-240 ( DMSO-d 6 ) 13 . 43 (brs, 1H) , 10.69 (s, 

1H), 8.23-7.90 (m, 8H) , 4.21 
(d, 2H), 1.87-1.05 (m, 25H), 
1.41 (s, 9H), 1.00-0.70 (m, 
6H) 

M-49 168-169 (DMSO-d fi ) 13.39 (s, 1H), 10.30 (s, 1H), 

7.92 (d, 2H), 7.78 (d, 2H) , 
4.97-4.75 (br, 1H) , 2.75-2.50 
(br, 4H), 1.67-0.65 (m, 28H) , 
1.41 (s, 9H) 

M-50 153-154 (CDCI3) 12.08 (brs, 1H) , 8.88 (s, 

-1H), 7.89 (d, 2H), 7.53 (d, 
I-2K), 4.15-3.90 (br, 2H) , 
r 2. 95-2. 70 (br, 4H), 1.80-0.65 
(m, 35H), 1.47 (s, 9H) 



52 



EP0 571 959 B1 



M-51 172-174 (CDCI3) 

5 
10 

75 

M-52 210-211 (CDCI3) 

20 

2s M-53 decomp. (CDC1 3 ) 

at 300°C 

30 

M-54 152-153 (CDCI3) 

35 

40 
4S 
SO 

ss 



12.3S-12.15 (br, 1H) , 10.04- 
9.80 (br, 1H), 7.94 (d, 2H) , 
7.54 (d, 2H), 3.40-2.98 (br, 
4H), 2.97-2.68 (br, 4H) , 
1.85-0.95 (m, 24H) , 1.49 (s, 
9H), 0.88 (t, 3H), 0.81 (t, 
3H) 

12.66 (s, 1H), 9.20 (s, 1H) , 
7.96 (d, 2H), 7.76 (d, 2H) , 
2.43-2.23 (m, 1H) , 1.82-1.05 
(m, 37H), 0.86 (t, 6H) 
13.41 (s, 1H), 10.15 (s, 1H), 
7.92 (d, 2H), 7.80 (d, 2H), 
2.29-2.04 (dr, 1H) , 1.92-0.72 
(m, 43H) 

12.80-12.57 (br, 1H) , 8.93 
(s, 1H), 8.01 (d, 2H), 7.72 
(d, 2H), 7.41 (d, 1H), 7.22 
(d.d, 1H), 6.91 (d, 1H), 4.79 
(t, 1H), 2.20-2.02 (m, 2H), 
1.69 (s, 2H), 1.62-1.17 (m, 
i -4H), 1.47 (s, 9H), 1.34 (s, 
^BH), 0.92 (t, 3H), 0.72 (s, 
r 9H) 
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M-55 235-236 (DMSO) 13.49 {S, 1H) , 10.73 (s, 1H) , 

8.30-7.95 (m, 8H) , 4.25 (d, 
2H), 1.90-1.68 (br, 1H) , 
1.67-1.10 (m, 33H), 0.87 (t, 
6H) 

M-56 151-152 (CDC1 3 ) 12.31 (brs, 1H), 8.71 (s, 

1H), 8.11 (d, 2H), 7.71 (d, 
2H), 4.15-4.02 (m, 1H), 3.68 
(q, 2H), 2.00-1.06 (m, 25H) , 
1.49 (s, 9H), 0.86 (t, 3H) 
M-57 161-162 (CDCI3) 9.31 (s, 1H) , 7.92 (d, 2H) , 
25 7.61 (d, 2H), 4.18 (S, 2H), 

3.19 (s, 3H), 2.42 (t f 2H) , 
1.78-1.55 (br, 2H) , 1.48 (s, 
9H), 1.50-1.05 (br, 24H) , 
0.89 (t, 3H) 
M-58 123-128 

M-59 238-240 ( DMSO-d 6 ) 13 . 47 (s, 1H) , 10.84 (s, 1H) , 

10.22-10.02 (br, 1H) , 8.10- 
7.70 (m, 6H), 7.50 (d, 1H) , 
2.27-2.00 (br, 1H) , 1.85-0.65 
-(m, 34H), 1.40 (s, 9H) 
M-60 127-128 (CDCI3) rll2.03 (s, 1H) , 10.30 (s, 1H) , 

8.31 (dd, 1H), 7.96 (d, 2H) , 
7.61 (d, 2H), 7.54-7.40 (m, 
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40 



45 
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M-61 164-165 (CDC1 3 ) 



16 



20 

M-62 163-164 (CDC1 3 ) 

2S 



30 



M-63 181-182 (CDC1 3 ) 



40 



M-64 182-183 (DMSO-d 



so 



IS.), 7.10 (t, 1H), 6.99 (d, 
1H), 4.10 (t, 2H), 2.08-1.85 
(br, 2H), 1.65-1.07 (m, 30H) , 
1.48 (S, 9H), 0.88 {t, 3H) 
8.18 (s, 1H), 7.75 (d, 2H), 
7.50 (d, 2H), 4.38 (s, 4H) , 
2.36 (t, 4H), 1.75-1.50 (br r 
4H), 1.48 (s, 9H), 1.40-1.05 
(m, 16H), 1.38 (s, 3H), 0.85 
(t, 6H) 

7.94 (s, 1H), 7.73 (d, 2H), 

7.45 (d, 2H), 4.23 (s, 2H), 

2.46 (t, 2H), 1.70-1. SO (br, 
2H), 1.48 (S, 9H), 1.37 (s, 
6H), 1.40-1.05 (m, 26H), 0.87 
(t, 3H) 

12.17 (brs, 1H), 9.03 (brs, 
1H), 7.83 (d, 2H), 7.50 (d, 
2H), 4.09 (t, 2H), 2.94-2.65 
(br, 4H), 1.70-1.05 (m, 20H) , 

1.47 (S, 9H), 0.87 (t, 3H) 
£13.35 (s, 1H), 10.29 (S, 1H), 
^7.91 (d, 2H), 7.77 (d, 2H) , 

4.00 (t, 2H), 2.75-2.47 (br, 
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10 



is 



20 



4H), 1.64-0.98 (m, 28H), 1.40 
(S, 9H), 0.84 (t, 3H) 
M-65 157-159 (CDC1 3 ) 11.90 (brs, 1H), 8.70 (s, 

0.3H), 8.59 (s, 0.7H), 7.81- 
7.62 (m, 2H), 7.51-7.34 (m, 
2H), 3.66 (s, 0.9H), 3.62 (S, 
2.1H), 3.10-2.40 (m, 3H) , 
1.90-1.00 (m, 30H), 1.47 (s, 
9H), 0.88 (t, 3H) 
M-66 227-229 (DMSO-d 6 ) 13.44 (s, 1H) , 10.79 (s, 1H), 

8.65-8.52 (br, 1H) , 8.36-8.15 
25 (m, 2H), 8.10-7.90 (m, 4H) , 

7.75 (t, 1H) # 5.70 (t, 1H), 
4.20 (q, 2H), 2.05-1.80 (br, 

30 

2H), 1.65-1.02 (m, 23H) , 1.40 
(s, 9H), 0.81 (t, 3H) 
35 M-67 135-136 (CDC1 3 ) 12.45-12.22 (br, 1H) , 9.79 

(s, 1H), 8.02 (d, 2H), 7.61 
(d, 2H), 3.45-3.06 (m, 4H), 
2.90 (s, 4H), 1.74-1.55 (br, 
2H), 1.50 (s, 9H), 1.40-0.97 
j-(br, 16H), 0.94-0.65 (m, 12H) 
M-68 181-182 (DMSO-d fr Cl3.39 (s, 1H) , 10.30 (s, 1H) , 

" 7.92 (d, 2H), 7.79 (d, 2H), 
4.12-3.80 (br, 2H), 2.78-2.45 



40 



4S 



SO 



SS 
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(br, 



4H), 1.70-0.65 (m, 27H), 



1.40 



(S, 9H) 



s 



The light-sensitive materials of the present invention may have at least one layer containing the coupler of the 
present invention provided on a support. The layer in which the couplers of the present invention are to be contained 
may be any of the hydrophilic colloid layers provided on the support. Generally, the hydrophilic colloid layers provided 

10 on the support of the light-sensitive material include light-sensitive silver halide emulsion layers, interlayers (e.g., a 
color mixing inhibiting layer interposed between silver halide emulsion layers), ultraviolet light absorbing layers, anti- 
halation layers, protective layers and back layers. However, the layers in which the couplers of the present invention 
are contained are preferably silver halide emulsion layers or interlayers adjacent thereto. 

It is preferred that the couplers of the present invention are used as magenta couplers in green-sensitive silver 

is halide emulsion layers when they are applied to light-sensitive materials. 

The couplers of the present invention are used in an amount of usually 1X10- 3 to 1 mol, preferably 2X10" 3 to 
3X1 0- 1 mol per mol of silver halide in the same emulsion layer. 

The light-sensitive material of the present invention may comprise a support having thereon at least one blue- 
sensitive silver halide emulsion layer, at least one green-sensitive silver halide emulsion layer and at least one red- 

20 sensitive silver halide emulsion layer in this order. However, these layers may be arranged in a different order from 
that described above. Further, an infrared-sensitive silver halide emulsion layer may be used in place of at least one 
of the above light-sensitive emulsion layers. There is no particular limitation with regard to the number of the silver 
halide emulsion layers. Color reproduction by subtractive color photography can be made by containing color couplers 
in these light-sensitive emulsion layers, said color couplers forming dyes having a relation of complementary colors to 

2S light which is sensitive to silver halide emulsions having sensitivity to respective wavelength regions. The light-sensitive 
layers may not correspond to the hue of developed color as described above. 

Each unit light-sensitive layer comprising a plurality of silver halide emulsion layers may be a two-layer structure 
composed of a high-sensitivity emulsion layer and a low-sensitivity emulsion layer as described in West German Patent 
1 ,121 ,470 and U.K. Patent 923,045. Such a two-layer structure as mentioned above can be preferably used. Usually, 

50 it is preferred that these layers are arranged so that light sensitivity becomes lower toward the support. Further, a non- 
sensitive layer may be provided between silver halide emulsion layers. If desired, the low-sensitivity emulsion layer 
may be provided on the side which is farther away from the support, and the high-sensitivity emulsion layer may be 
provided on the side which is nearer the support as described in JP-A-57-112751 . JP-A-62-200350, JP-A-62-206541 
and JP-A-62-206543. 

3$ Concretely, the arrangement of the layer may be made in order of low-sensitivity blue-sensitive layer (BL)/high- 

sensitivity blue-sensitive layer (BHyhigh-sensitivity green-sensitive layer (GHyiow-sensitivity green-sensitive layer 
(GL)/high-sensitivity red-sensitive layer (RH)/low-sensitivity red-sensrtive layer (RL), in order of BH/BUGL/GH/RH/RL 
or in order of BH/BL/GH/GL/RL/RH from the side which is farthest away from the support. 

Further, there maybe used a three-layer structure composed of three layers having different light sensitivity so 

40 arranged that light sensitivity is lowered toward the support in such a manner that the uppermost layer is a silver halide 
emulsion layer having the highest light sensitivity, an intermediate layer is a silver halide emulsion layer having light 
sensitivity lower than that of the uppermost layer, and the lowermost layer is a silver halide emulsion layer having light 
sensitivity tower than that of the intermediate layer as described in JP-B-49-15495 (the term "JP-B" as used herein 
means an 'examined Japanese patent publication"). Even when the unit light-sensitive layer comprises such a three- 

45 layer structure composed of three layers having different light sensitivity, the arrangement of the layers having the 
same color sensitivity may be made in order of intermediate-sensitivity emulsion layer/high-sensitivity emulsion layer/ 
low-sensitivity emulsion layer from the side which is farther away from the support as described in JP-A-59-202464. 

It is preferred that a donor layer (CL) having an interlayer effect and having different spectral sensitivity distribution 
from that of the main light-sensitive layer such as BL, GL, RL as described in U.S. Patents 4,663,271 , 4,705,744 and 

so 4,707,436, JP-A-62-1 60448 and JP-A-63-89850 is provided adjacent to or in the vicinity of the main light-sensitive layer. 

As mentioned above, various layer structures and arrangements can be used according to the purposes of the 
light-sensitive materials. 

The couplers of the present invention can be introduced into the light-sensitive materials by various conventional 
dispersion methods. Among them, there is preferred an oil-in-water dispersion method wherein the couplers are dis- 
ss solved in a high-boiling organic solvent (optionally together with a low-boiling organic solvent), the resulting solution 
is emulsified and dispersed in an aqueous gelatin solution, and the resulting emulsified dispersion is added to a silver 
halide emulsion. 



Examples of the high-boiling solvent which can be used in the oil-in-water dispersion method are described in U. 
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S. Patent 2,322,027. The stages and effects of latex dispersion methods as a polymer dispersion m thod and examples 
of impr gnating latex s are described in U.S. Patent 4, 1 99,363, W st German Patent Application (OLS) Nos. 2,541 ,274 
and 2,541,230, JP-B-53-41091 and Europ an Pat nt Laid-Open No. 029104. A dispersion method using organic s I- 
vent-soluble polymers is described in PCT WO 88/00723. 

Specific exampl s of the high-b iling organic solvent which can be used in the oil-in-water dispersion method 
include phthalic acid esters (e.g., dibutyl phthalate, dioctyl phthalate, dicyctohexyl phthalate, di-2-ethyihexyl phthalate, 
decyl phthalate, bis(2,4-di-tert-amylphenyl) isophthalate, bis(1,1-diethyIpropyl) phthalate), phosphoric or phosphonic 
acid esters (e.g., diphenyl phosphate, triphenyl phosphate, tricresyl phosphate, 2-ethylhexyl diphenyl phosphate, di- 
octyl butyl phosphate, tricyclohexyl phosphate, tri-2-ethylhexyl phosphate, tridecyi phosphate, di-2-ethylhexyl phenyl 
phosphate), benzoic acid esters (e.g., 2-ethylhexyl benzoate, 2,4-dichlorobenzoate, dodecyl benzoate, 2-ethylhexyl 
p-hydroxybenzoate), amides (e.g., N,N-diethyldodecaneamide, N,N-diethyllaurylamide), alcohols and phenols (e.g., 
isostearyl alcohol, 2,4-di-tert-amylphenol), aliphatic acid esters (e.g., dibutoxyethyl succinate, di -2-ethylhexyl succi- 
nate, 2-hexyldecyl tetradecanoate, tributyl citrate, diethyl azelate, isostearyl lactate, trbctyl citrate), aniline derivatives 
(e.g., N,N-dibutyl-2-butoxy-5-tert-octylaniline), chlorinated paraffins (e.g., chlorinated paraffins having a chlorine con- 
tent of 10 to 60%), trimesic acid esters (e.g., tributyl ester of trimesic acid), dodecylbenzene, diisopropy [naphthalene, 
phenols (e.g., 2,4-di-tert-amylphenol, 4-dodecyloxyphenol, 4-dodecyloxycarbonylphenol, 4-(4-dodecyloxyphenylsutfo- 
ny I) phenol), carboxyitc acids (e.g., 2-(2,4-di-tert-amylphenoxybutyric acid, 2-ethoxyoctanedecanoic acid) and aikyl- 
phosphoric acids (e.g., di-(2-ethylhexyl)phosphoric acid, diphenylphosphoric acid), organic solvents having a boiling 
point of not lower than 30°C, but not higher than about 1 60° C may be used as auxiliary solvents together with the high- 
boiling organic solvents. Examples of the organic solvents which can be used as auxiliary solvents include ethyl acetate, 
butyl acetate, ethyl propionate, methyl ethyl ketone, cyclohexanone, 2-ethylethyl acetate and dimethylformamide. 

The high-boiling organic solvents are used in an amount of 0 to 10.0 times, preferably 0.2 to 6.0 times, more 
preferably 0.5 to 5.0 times by weight the amount of the coupler. It is preferred from the viewpoints of hue, fastness to 
light and color developability that the high-boiling organic solvents are used in an amount of 2.5 to 5.0 times by weight 
the amount of the coupler. 

Silver halide emulsions, other materials (e.g., additives), photographic constituent layers (e.g., layer arrangement), 
processing methods and processing additives described in the following patent specifications, particularly EP 
0, 355,660 A2 can be preferably applied to the light-sensitive materials of the present invention. 
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Anyofsilv r chloride, silver bromid , silver chlorobromide, silver Iodochloride, silver iodochl robromide and silver 
iodobromid can b used as silver halide in th present invention. Among them, silver iodobromide, silv r iodochloride 
r silver iodochlorobr mide having a silver iodide content of 0.1 t 30 mol% are preferred and silver iodide or silver 
iodobromide having a silver iodide content of 1 to 25 mol% are particularly preferred wh n silver halide is applied to 

s color light-sensitive materials for photographing or reversal col r light-sensitive materials (e.g., color negative films, 
reversal films, reversal color paper). When silver halide is applied to direct positive oolor light-sensitive materials (e. 
g., color proofs containing previously fogged internal latent image type emulsions), silver chloride, silver bromide or 
sifoer chlorobromide is preferred, and silver bromide is particularly preferred. When silver halide is applied to light- 
sensitive materials for paper, silver chloride or silver chlorobromide containing substantially no silver iodide is preferred, 

w and silver chlorobromide having a silver chloride content of preferably not lower than 80 mol%. more preferably not 
lower than 95 mol%, most preferably not lower than 98 mol% or pure silver chloride emulsion is particularly preferred. 

The light-sensitive materials of the present invention may contain various color couplers in the same layer or in 
different layers, so long as the effect of the present invention can be obtained. Concrete examples of the color couplers 
are described in patent specifications cited in Research Disclosure (RD) No. 17643, item Vll-C to G and ibjd. No. 

is 307105, item Vll-C to G, JP-A-62-215272, JP-A-3-33847, JP-A-2-33144 and European Patent Laid-Open Nos. 
447.969A and 482.552A. 

Examples of yellow couplers include those described in U.S. Patents 3,933,501 , 4,022,620, 4,326,024, 4,401 ,752 
and 4 248 961 , JP-B-58-10739, U.K. Patents 1 ,425,020 and 1 ,476,760. U.S. Patents 3,973,968, 4,314,023, 4,511 ,649 
and 1 1 8,599, E uropean Patents 249.473A and 0,447,969, JP-A-63-231 45, JP-A-63-1 23047, JP-A-1 -250944 and JP- 
20 A-1-213648. 

Particularly preferred examples of yellow couplers include yellow couplers of general formula (Y) described in JP- 
A-2-1 39544 (left upper column of page 1 8 to left tower column of page 22), acylacetamide yellow couplers (character- 
ized by acyl group) described in Japanese Patent Application No. 3-179042 and European Patent LaidOpen No. 
0,447,969, and yellow couplers of general formula (Cp-2) described in Japanese Patent Application No. 3-203545 and 
2S European Patent Laid-Open No. 0,446,863A2. 

Preferred magenta couplers include 5-pyrazolone compounds and pyrazoloazole compounds. Magenta couplers 
described in U.S. Patents 4,31 0,61 9 and 4,351 ,897, European Patent 73,636, U.S. Patents 3,061 ,432 and 3,725,067, 
Research Disclosure No. 24220 (June 1984), JP-A-60-33552, Research Disclosure No. 24230 (June 1984), JP-A- 
60-43659, JP-A-61 -72238. JP-A-60-35730, JP-A-55-1 1 8024. JP-A-60-1 85951 , U.S. Patents 4,500,630, 4,540,654 and 

30 4,556,630 and PCT WO88/04795 are more preferred. 

Particularly preferred magenta couplers are pyrazoloazole magenta couplers of general formula (I) described in 
JP-A-2-1 39544 (right lower column of page 3 to right lower column of page 10) and 5-pyrazotone magenta couplers 
of general formula (M-1) described in JP-A-2-139544 (left lower column of page 17 to left upper column of page 21). 
Most preferred are the above-described pyrazoloazole magenta couplers. 

35 Cyan couplers include phenol couplers and naphthol couplers. Cyan couplers described in U .S. Patents 4,052,21 2, 

4 146 396, 4,228,233, 4,296,200, 2,369,929, 2,801,171, 2.772,162, 2,895,826, 3,772,002, 3,758,308, 4,334,011 and 
4 327 173 West German Patent LaidOpen No. 3,329,729, European Patents 0,121, 365A and 0,249,453A, U.S. Pat- 
ents 3,446,622, 4,333,999, 4,775,616, 4,451,559, 4,427,767, 4,690,889, 4,254,21 2 and 4,296, 199 and JP-A-61 -42658 
are preferred. Further, there can be used pyrazoloazole couplers described in JP-A-64-553, JP-A-64-554, JP-A-64-555 

40 and JP-A-64-556; pyrrolotriazole couplers described in European Patent Laid-Open Nos. 0,488,248 and 0,491,197; 
pyrroloimidazole couplers described in European Patent LaidOpen No. 0.456.226A; pyrazolopyrimidine couplers de- 
scribed in JP-A-64-46753; imidazole couplers described in U.S. Patent 4,818,672 and JP-A-2-33144; cyclic active 
methylene type cyan couplers described in JP-A-64-32260; and couplers described in JP-A-1 -1 83658. JP- A-2-262655, 
JP-A-2-85851 and JP-A-3-48243. 

45 Typical examples of dye forming polymer couplers are described in U.S. Patents 3,451 ,820, 4,080,211, 4,367,282, 

4,409,320 and 4,576,910, U.K. Patent 2,102,137 and EP 341.188A. 

Preferred examples of couplers which give developed dyes having proper diffusibility include those described in 
U.S. Patent 4,366,237, U.K. Patent 2,125,570, EP 96,570 and West German Patent LaidOpen No. 3,234,533. 

Couplers which release a photographically useful residual group by coupling can be used in the present invention. 

so Preferred examples of DIR couplers which release a restrainer include those described in patent specifications cited 
in the aforesaid RD No. 17643, item Vll-F. JP-A-57-151944, JP-A-57-1 54234, JP-A-60-1 84248. JP-A-63-37346 and 
U.S. Patents 4,248,962 and 4,782,012. 

Preferred examples of couplers which release imagewise a nucleating agent or a development accelerator during 
development include those described in U.K. Patents 2,097, 140 and 2, 131, 188, JP-A-59-1 57638 and JP-A-59-1 70840. 

55 Examples of other couplers which can be used in the color photographic elements of the present invention include 

competitive couplers described in U.S. Patent 4,130,427; polyequivalent type couplers described in U.S. Patents 
4,283,472, 4,338,393 and 4,310,618; DIR redox compound-releasing couplers, DIR coupler releasing couplers, DIR 
coupler-r leasing redox compounds and DIR redox-releasing redox compounds described in JP-A-60-1 85950 and JP- 
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A-62-24252; couplers which release a dye whos color is restored to the original color aft r elimination as described 
in European Pat nt 173.302A; bleaching accelerator-releasing couplers d scribed in RD N . 11449, ibid No. 24241 
and JP-A-61-201247; ligand-releasing couplers d scribed in U.S. Patent 4,553,477; leuco dye-r leasing coupl rs de- 
scribed in JP-A-63-75747; and fluorescent dye releasing couplers described in U.S. Patent 4,774,181 . 

Itispr ferred that the hydrophilic colloid layers of the light-sensitive mat rials of the pr sent invention contain dyes 
decolorizable by processing (particularly oxonol dyes) (as described in EP 0,337,490A2, pages 27 to 76) in such an 
amount as to give an optical reflection density of at least 0.70 at 680 nm to improve the sharpness of image, or that at 
least 1 2 wt% (more preferably at least 1 4 wt%) of titanium oxide having a surface treated with a divalent to tetravalent 
alcohol (e.g., trimethylol ethane) is contained in the water-resistant resin layer of the support to improve the sharpness 
of image. 

When various anti-fading agents in combination are contained in the light-sensitive materials of the present inven- 
tion, properties with regard to fading in high density developed color area as well as in low density developed color 
area can be improved, and well-balanced color with regard to fading of three colors of yellow, magenta and cyan can 
be obtained. 

Examples of organic anti-fading agents for cyan, magenta and/or yellow dye images include hydroquinones, 6-hy- 
droxy chromans, 5-hydroxycoumarans, spiro-chromans, p-alkoxyphenols, hindered phenols such as typically bisphe- 
nols, gallic acid derivatives, methylenedioxybenzenes, aminophenols and ether or ester derivatives obtained by silylat- 
ing or alkylating the phenolic hydroxy group of these compounds. Further, metal complexes such as typically (bissalicyl- 
aldoximato)nickel complex and (bis-N,N-dialkyldithiocarbamato)nickel complex can be used. 

Specific examples of the organic anti-fading agents include hydroquinones described in U.S. Patents 2,360,290, 
2,418,613, 2,700,453, 2,701,197, 2,728,659, 2,732,300, 2,735,765, 3,982,944 and 4,430,425, U.K. Patent 1,363,921 
andU.S. Patents 2,710,801 and 2,816,028; 6-hydroxychromans, 5-hydroxycoumarans and spiro-chromans described 
in U.S. Patents 3,432,300, 3,573,050, 3,574,627, 3,698,909 and 3,764,337 and JP-A-52-1 52225; spiro-indanes de- 
scribed in U.S. Patent 4,360,589; p-alkoxyphenols described in U.S. Patent 2,735,765, U.K. Patent 2,066,975, JP-A- 
59-10539 and JP-B-57-19765; hindered phenols described in U.S. Patents 3,700,455 and 4,228,235, JP-A-52-72224 
and JP-B-52-6623; gallic acid derivatives described in U.S. Patent 3,457,079; methylenedioxybenzenes described in 
U.S. Patent 4,332,886; aminophenols described in JP-B-56-21144; hindered amines described in U.S. Patents 
3,336,135 and 4,268,593, U.K. Patents 1,326,889, 1,354,313 and 1,410,846, JP-B-51-1420, JP-A-58-1 14036, JP-A- 
59-53846, JP-A-59-78344, JP-A-1 -250955 (compounds of formula Ml), JP-A-2-208635 (compounds of formula II) and 
JP-A-2-217845 (compounds of formula III); metal complexes described in U.S. Patents 4,050,938 and 4,241,155 and 
U.K. Patent 2,027,731 (A); and phosphorus compounds described in JP-A-1 -287564 (compounds of formula A-1) and 
JP-A-3-25438 (compounds of formula II). These compounds (in an amount of usually 5 to 100% by weight based on 
the amount of the corresponding coupler) are co-emulsified together with couplers and added to the light-sensitive 
layers, whereby the object thereof can be achieved. These compounds may be used in combinations of two or more 
of them to improve their effect. For example, these compounds may be used together with pyrazoloazole couplers 
described in JP-A-2-1 39544 and can be preferably used together with the couplers of the present invention. 

It is preferred that the light-sensitive materials of the present invention contain dye image preservabilrty-improving 
compounds of general formulas (IV), (V) and (VI) described in EP 0,277,589A2 and JP-A-3-48845 together with the 
couplers. Namely, it is preferred that the light-sensitive materials of the present invention contain a compound (F) and/ 
or a compound (G), said compound (F) being chemically bonded to an aromatic amine developing agent left behind 
after color development to form a compound which is chemically inert and substantially colorless, and said compound 
(G) being chemically bonded to the oxidation product of an aromatic amine developing agent left behind after color 
development to form a compound which is chemically inert and substantially colorless. The use of these compounds 
is preferred from the viewpoint of preventing stain from being formed by a developed dye produced by the reaction of 
the coupler with a color developing agent or the oxidant thereof left behind in the layer during storage after processing 
or to prevent other side effects from being caused. It is preferred that the aforesaid anti-fading agents and these dye 
image preservability-improving compounds are used together with the couplers of the present invention. For example, 
a method described in JP-A-3-48845 may be mentioned and can be preferably applied to the couplers of the present 
invention. 

The light-sensitive materials of the present invention may contain, as color fogging inhibitors, hydroquinone deriv- 
atives, aminophenol derivatives, gallic acid derivatives and ascorbic acid derivatives. 

It is more effective in preventing cyan dye image from being deteriorated by heat and particularly light that ultraviolet 
light absorbers are contained in the cyan color forming layerand both layers adjacent thereto. Examples of the ultraviolet 
light absorbers include aryl group-substituted benztriazole compounds (e.g., those described in U.S. Patent 3,533,794), 
4-thiazolidone compounds (e.g., those described in U.S. Patents 3,314,794 and 3,352,681), benzophenone com- 
pounds (e.g., those described in JP-A-46-2784), cinnamic esters (e.g., those described in U.S. Patents 3,705,805 and 
3,707,395), butadiene compounds (e.g., those described in U.S. Patent 4,045,229), triazine compounds (e.g., those 
described in JP-A-46-3335) and benzoxazole compounds ( .g., those described in U.S. Patents 3,406,070 and 
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4,271,307). Ultraviolet light absorbing coupl rs (e.g., a-naphthol cyan dye forming couplers) and ultravi let light ab- 
sorbing polym rs may be used. Th se ultraviolet light absorbers may be mordanted into a specific layer. Among these 
compounds, th aryl group-substituted benztriazol comp unds ar preferred. 

It is pref rred that the hydr philic coll id layers of the light-sensitive materials of the pros nt invention contain 
5 antifungal agents as described in JP-A-63-271 247 to prevent an image from b ing deteriorated by the growth of mold 
and bacteria in the layers. 

Examples of suitable supports which can be used in the present invention include those described in the aforesaid 
Research Disclosure (RD) No. 1 7643, page 28 and jbid. No. 1 871 6 (right column of page 647 to left column of page 648). 
As supports used for the tight-sensitive materials of the present invention, there may be used white polyester 
10 supports for display and supports wherein a white pigment-containing layer is provided on the silver halide emulsion 
layer side thereof. It is preferred that an antihalation layer is provided on the silver halide emulsion layer-coated side 
of the support or on the back sides thereof. It is also preferred that the transmission density of the support is set to a 
value in the range of 0.35 to 0.8 so as to allow display to be enjoyed by reflected light as well as transmitted light. 
The light-sensitive materials of the present invention may be exposed to visible light or infrared light. Exposure 
T5 method may be tow illumination exposure or high illumination short-time exposure. In the latter case in particular, a 
laser beam scanning exposure system wherein exposure time per one pixel is shorter than 10" 4 seconds is preferred. 

It is preferred that a band stop filter described in U.S. Patent 4,880,726 is used when exposure is conducted. When 
this filter is used, light color mixing can be eliminated and color reproducibility can be improved. 

After imagewise exposure, the light-sensitive materials of the present invention are subjected to color development, 
20 desilverization and rinsing and/or stabilization. 

The details of the processing methods of the light-sensitive materials are described in Research Disclosure No. 
17643, pp. 28 to 29, Research Disclosure No. 17643 (left column to right column of page 6511, Research Disclosure 
No. 3071 05, pp. 880 to 881 , JP-A-2-207250 (the first line of right lower column of page 26 to the 9th line of right upper 
column of page 34), JP-A-4-97355 (the 17th line of left lower column of page 5 to the 20th line of right lower column 
2S of page 18). JP-A-3-33847, JP-A-3-213853, JP-A-3-237456, JP-A-3-293662 and JP-A-4-1 30432 in addition to the 
patent specifications listed hereinbefore. 

Color developing agents described in the aforesaid Research Disclosure and patent specifications, European Pat- 
ent Laid-Open No. 410450 and JP-A-4-1 1255 can be preferably used in the color development stage. 

Generally, the desilverization stage comprises a bleaching stage, a bleaching-fixing stage and a fixing stage. More 
so specifically, examples of the desilverization stage include the following combinations. 

Bleaching-fixing 
Bleaching-rinsing-fixing 
Bleaching-blixing 
35 Bleaching-rinsing-blixing 
Bleaching-blixing-fixing 
Blixing 

Fixing-bleaching-fixing 

40 Conventional bleaching agents can be used as bleaching agents in the bleaching solutions or in the blixing solu- 

tions. Preferred bleaching agents are iron(lll) complex salts of organic acids. Examples of the organic acids which can 
be used in the preparation of the iron(lll) complex salts of the organic acids include ethylenediaminetetraacetic acid, 
1 ,3-diaminopropanetetraacetic acid, 1 ,4-butylenediaminetetraacetic acid, diethylene thioether diaminetetraacetic acid, 
glycol ether diaminetetraacetic acid, diethylenetriaminepentaacetic acid, cyclohexanediaminetetraacetic acid, imin- 

4S odzacetic acid, methyliminodiacetic acid and N-(2-acetamido)iminodiacetic acid. In addition to the iron(lll) complex 
salts of the organic acids, there can be preferably used the metal complex salts of organic acids described in JP-A- 
63-80256, JP-A-63-97952, JP-A-63-97953, JP-A-63-97954, JP-A-1 -93740, JP-A-3-216650, JP-A-3-1 80842, JP-A- 
4-1 74432, JP-A-5-1 13631, JP-A-5-66527, European Patent Laid-Open Nos. 458.131A1, 461.413A1, 461.676A1, 
468,325 and 430.000A1, West German Patent Laid Open No. 3,912,551, and Japanese Patent Application Nos. 

so 2-1 96972 and 4-1 29769. These bleaching agents may be used either atone or in combination of two or more of them 
in the processing solutions having an ability of bleaching. 

Generally, ammonium thiosulfate is used as the fixing agent in the blixing solutions or in the fixing solutions. How- 
ever, there can be used other conventional fixing agents such as meso-ionic compounds, thioether compounds, thiou- 
reas, iodides and hypo. The details thereof are described in JP-A-60-61749, J P-A-60- 147735, JP-A-64-21444, JP-A- 

55 i .201 659, JP-A-1 -21 0951 , JP-A-2-44355 and U.S. Patent 4,378,424. 

Stabilizing solutions described in U.S. Patent 4,786,583 can be used in the rinsing stage and stabilization stage 
of the present invention. Formaldehyde can be used as the stabilizing agent in the stabilizing solutions. However, N- 
methylol azoles, hexamethyl netetramine, formaldehyde bisulfit adducts, dim thylol urea and azolylmethylamine de- 
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rivatives are pr f rred from the viewpoint of the sat ty f working atmosphere. These compounds are d scribed in JP- 
A-2-1 53348, JP-A-5-34889, JP-A-4-21 4556 and JP-A-4-31 3753. Particularly, the us f a c mbination of azol s such 
as 1 , 2,4-triazole and azolylmethylamines such as 1 ,4-bis(1 ,2,4-triazoM -ylm thyl)piperazine r derivatives thereof (de- 
scribed in JP-A-4-359249) is pref rred because image stability is high and formaldehyde vap r pressure is low. 
5 Th pres nt inv ntion is now illustrated in greater detail by reference to the following examples. 

EXAMPLE 1 

The coupling reaction product, i.e., a dye, of the coupler M-1 of the present invention with the oxidation product 
io of the developing agent (D-1 ) was synthesized according to the following reaction scheme (E). 



Reaction scheme (E) 




Dye MD-1 



so To 1 .0 g of coupler M-1 , 1 .0 g of developing agent D-1 and 10 g of potassium carbonate, there were added 1 00 

ml of water, 1 00 ml of ethyl acetate and 30 ml of ethanol. The mixture was stirred at room temperature. To the resulting 
solution, there was added 1 .0 g of ammonium persulfate, and the mixture was stirred for one hour. After completion 
of the reaction, the aqueous layer was removed, and the ethyl acetate solution was washed with water and then con- 
centrated under reduced pressure. The residue was separated from silica gel column chromatography and recrystal- 

ss Hzed from a mixed solvent of n-hexane and ethyl acetate. There was obtained 0.87 g of dye MD-1 . Melting point: 158 
to 162°C. 

In the same manner as described above, dyes MD-2 to MD-1 8 were synthesized from couplers M-2 to M-1 3, M- 
15, M-28, M-29, M-43 and M-45, respectivery. 
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In the same manner as described above, dyes MD-19, MD-20 and MD-21 were synthesiz d from comparative 
couplers a, b and c, r spectrvely. 



MD- 2 



MD-3 
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Comparative coupler (a) 
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Each of dyes M-1 to M-21 synthesized above was dissolved in ethyl acetate, and visible absorption spectrum was 
measured. Maximum absorption wavelength (Amax), an extinction coefficient (e), a half width (A/2), a value (AA^) which 
represents a degree of the cut of the foot on the short wavelength side and a value (AA^) which represents a degree 
of the cut of the foot on the long wavelength side, are shown in Table 15. 

Each of the values A/2, AA^ and AA^ was measured by controlling the concentration of the dye to a value which 
gave absorbance of 1 .0. The values of A/2, AA^ and AAg were determined from the visible absorption spectrum curve 
as shown in Fig. 1 . Namely, A/2 is a value of the width of absorption at an absorbance of 0.5; the value AA^ is a difference 
(AA^Amax-a) between Amax and the value of long wave at an absorbance of 0.1 on the short wavelength side; and 
the value AAg is a difference (AA^b-Amax) between Amax and the value of long wave at an absorbance of 0. 1 on the 
long wavelength side. 
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It has b enf und in Table 15 that the dyes btainedfromth couplers of the present inv ntionhav a high extinction 
coefficient and a small AX2 value in particular and are excel! nt in the cut of the foot on the long wav length side in 
comparison with th dyes obtained from comparative couplers. It can be considered that the couplers of the present 
invention scarcely caus color turbidity, are exc Kent in color reproducibility and can give a high density. 

5 

EXAMPLE 2 

An undercoated triacetyl cellulose support was used, and single layer tight-sensitive materials 101 to 129 having 
the following structure for evaluation were prepared by using couplers M-1 to M 15, M-15, M-22 to M-26, M-34, M-43 
10 and M-45 and Comparative couplers a, b, c and d as indicated in Table 16. The same comparative couplers a, b and 
c as those used in Example 1 were used. Comparative coupler (d) was the following compound. 

Comparative coupler (d) (coupler described in JP-A-3-48845) 



75 



20 



25 




Preparation of coating solution for emulsion layer 

30 

There was dissolved 1 .85 mmol of coupler in 1 0 cc of ethyl acetate and 2 g of tris(2-ethylhexyl) phosphate (solvent). 
The resulting solution was emulsified and dispersed in 33 g of a 14% aqueous gelatin solution containing 3 cc of a 
10% sodium dodecylbenzenesulfonate solution. Separately, a silver chlorobromide (silver bromide content: 70 moi%) 
emulsion was prepared and sulfur-sensitized. The emulsion and the emulsified dispersion prepared above were mixed 
36 and dissolved, and a coating solution was prepared so as to give the following composition. Sodium salt of 1-oxy- 
3,5-dichloro-s-triazine was used as a hardening agent. 

Layer structure 

40 Samples used in-this experiment had the following layer structure (numerals being coating weight per m 2 ). 

Support 

Triacetyl cellulose support 

46 

Emulsion layer 



The above silver chlorobromide emulsion 


4.0 mmol 


Coupler 


1.0 mmol 


Tris(2-ethylhexyl) phosphate 


1.08 g 


Gelatin 


5.2 g 



protective layer 
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Q latin 


1.3 g 


Acrylic-modified c polymer of polyvinyl alcohol 


0.17 g 


(a degree of modification: 17%) 




Liquid paraffin 


0.03 g 



Samples were imagewise exposed to light through an optical wedge and processed in the following processing 
stage. 



Processing stage 


Temperature (°C) 


Time (min) 


Color Development 


33 


2 


Bleaching-fixing 


33 


1.5 


Rinse 


33 


3 



16 

Composition of processing solution 





Color developing solution 


20 


Distilled water 


800 ml 




Triethanolamine 


B.1 g 




D iethylhydroxy lamine 


4.2 g 




Potassium bromide 


0.6 g 


25 


Sodium hydrogencarbonate 


3.9 g 




Sodium sulfite 


0.13 g 




N-Ethyl-N-(P-methanesulfonamidoethyl)-3-methyl-4-aminoaniline sulfate 


5.0 g 




Potassium carbonate 


18.7 g 




Water to make 


1000 ml 


30 


PH 


10.25 



Bleaching-fixing solution 


Distilled water 


400 ml 


Ammonium thiosulfate (700 g/€) 


150 ml 


Sodium sulfate 


18.0 g 


Ammonium ethylenediaminetetraacetato ferrate 


55.0 g 


Disodium ethylenediaminetetraacetate 


5.0 g 


Water to make 


1000 ml 


PH 


6.70 



The visible spectral absorption spectrum of each of the thus-obtained samples 101 to 129 was measured at a dye 
45 concentration which gave an absorbance of 1 .0. In the same manner as in Example 1 , Xmax, A/2, and AA^ were 
determined. The results are shown in Table 16. 



so 



55 



60 



Coupler 
Sample No, No. 



101 


M-l 


102 


M-2 


103 


M-3 


104 


M-4 


105 


M-5 


106 


M-6 


107 


M-7 


108 


M-8 


109 


M-9 


110 


M-10 


111 


M-ll 


112 


M-l 2 


113 


M-l 3 


114 


M-l 4 


115 


M-15 


116 


M-22 


117 


M-2 3 


118 


M-24 


119 


M-25 
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TABLE 16 



Maximum 
dusorpt ion 
wavelength 
i Atnax ) 






A*2.. 


(ran) 


(nm) 


(ran) 


(ran) 


548.0 


73.1 


95.3 


54.5 


548.0 


73.2 


95.3 


54.7 


547.0 


74.0 


96.1 


54.1 


547.0 


75.0 


95.9 


54.2 


549.2 


75.0 


97.3 


56.1 


551.0 


75.0 


96.2 


56.4 


547.0 


74.5 


96.7 


53.2 


552.0 


74.9 


97.7 


54.7 


549.0 


74.9 


96.3 


53.7 


549.1 


75.0 


97.4 


56.1 


550.0 


75.0 


97.3 


54.3 


549.1 


75.0 


96.1 


S6.0 


549.3 


74.9 


96.3 


53.7 


549.4 


74.5 


95.1 


54.2 


546.8 


74.4 


95.0 


53.8 


545.9 


75.0 


97.3 


53.5 


550~.0 


75.0 


97.2 


56.5 


549.8 


75.0 


97.1 


55.1 


550.0 


75.0 


98.0 


55.1 
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TABLE 16 (continued) 



5 


Sample No. 


Coupler 
No. 


Maximum 
absorption 
wavelength 
(Xmax) 




AXi 


AX? 


10 






(nm) 


(nm) 


(nm) 


(nm) 


120 


M-26 


549.8 


75.0 


97.0 


54.6 




121 


M-29 


550.0 


75.0 


97.3 


54.1 


15 


123 


M-34 


549.1 


74.8 


96.1 


54.2 




124 




D ** / • v 


74 A 




54 . 1 


20 


125 


M-45 


547.0 


74.5 


95.8 


54.2 


126 


Comparative 
coupler a 


552.3 


75.0 


98.3 


60.6 


25 


127 


b 


549.0 


75.1 


98.6 


61.1 




128 


» c 


549.1 


75.1 


98.8 


61.5 




129 


d 


544.2 


75.0 


98.2 


58.3 



30 

It could be confirmed that the couplers of the present invention are excellent couplers which can form dyes which 
have small AXg value, are excellent in the cut of the foot on the long wavelength side and scarcely cause color turbidity 
as in Example 1 . 

35 EXAMPLE 3 

Both sides of a paper support were laminated with polyethylene. The surface of the polyethylenelaminated paper 
support was subjected to a corona discharge treatment. A gelation undercoat layer containing sodium dodecylbenze- 
nesulfonate was provided thereon, and various photographic constituent layers were coated thereon to prepare a multi- 
40 layer color photographic paper having the following layer structure (sample 201 ). Coating solutions were prepared in 
the following manner. 

Preparation of coating solution for third layer 

45 5. 10 g of magenta coupler M-2 of the present invention, 21 .0 g of the dye image stabilizer (Cpd-5), 12.0 g of dye 

image stabilizer (Cpd-2), 6.0 g of dye image stabilizer (Cpd-6), 24.0 g of dye image stabilizer (Cpd-8), 21 .0 g of dye 
image stabilizer (Cpd-1), 9.0 g of dye image stabilizer (Cpd-7) and 10 g of sodium dodecylbenzenesulfonate were 
dissolved in 180 g of solvent (Solv-3) and 1 50 cc of ethyl acetate. The resulting solution was emulsified and dispersed 
in 600 g of a 18% aqueous solution of gelatin, and water was then added thereto to make the whole amount 2,000 g, 

so thus preparing an emulsified dispersion A. 

Separately, a silver chlorobromide emulsion B (cubic; a 1:3 (by mol of Ag) mixture of a larger-size emulsion B 
having a mean grain size of 0.55 urn and a smaller-size emulsion B having a mean grain size of 0.39 ujti; a coefficient 
of variation in a grain size distribution: 0.10 and 0.08, respectively; 0.6 mol% of silver bromide being localized on a 
part of the surface of the grain in each size emulsion) was prepared. The following sensitizing dye C (4.0X1 0* 4 mol 

ss was added to the larger-size emulsion, and 5.6x1 0 -4 mol was added to the smaller-size emulsion, each amount being 
per mol of silver haiide) and the following sensitizing dye D (7.0X1 0* 5 mol was added to the larger-size emulsion, and 
1 .0X1 0 -5 mol was added to the smaller-size emulsion, each amount being per mol of silver haiide) were added to the 
emulsion. The chemical ripening of the mulsion was carried ut by adding a sulfur sensitizing agent and a gold sen- 
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sitizingag nt. Theabov emulsified dispersion A and th silv r chtorobromide emulsion B wer mixed and diss Ived, 
and a coating solution for the third layer was prepared so as to give the following composition. 

Coating solutions for the first layer, the second layer and th fifth layer thr ugh the s venth layer were prepared 
in the same manner as described abov . 
s Sodium salt of 1 -oxy-3,5-dichloro-s-triazin was used as a hardening agent for gelatin in each layer. Cpd-14 and 

Cpd-1 5 were added to each layer in such an amount as to give 25.0 mg/m 2 and 50 mg/m 2 in t tal, respectiv ly. 

The following spectral sensitizing dyes were used in the silver chtorobromide emulsion of each light-sensitive 
emulsion layer. 

io Blue-sensitive emulsion layer 

Sensitizing dye A 



is 



20 




S0 3 e S0 3 H-N(C 2 H 5 ) 3 

2S 

Sensitizing Dye B 



30 



35 




S0 3 e S0 3 H-N(C 2 H 5 ) 3 

(2.0X 1 0" 4 mol of each of the dyes being added to the larger-6ize emulsion, and 2.5X 1 0" 4 mol of each of the dyes being 
40 added to the smaller-size emulsion, each amount being per mol of silver halide) 

Green-sensitive emulsion layer 
4s Sensitizing dye C 



so 



ss 




(4.0X10* 4 mol being added to the larger-size emulsion, and 5.6X10" 4 mol b ing added to the smaller-size emulsion, 
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ach amount being per mol of silver halide) 
Sensitizing dye D 

5 



10 




IS 

(7.0X10- 6 mol being added to the larger-size emulsion, and 1.0X10* 6 mol being added to the smaller-size emulsion, 
each amount being per mol of silver halide) 

20 Red-Sensitive emulsion layer 

Sensitizing dye E 



2S 



30 




36 

(9.0X1 (H mol being added to the larger-size emulsion, and 1.1X1CH mol being added to the smaller-size emulsion, 
each amount being per mol of silver halide) 

Further, 2.6X1 0" 3 mol of the following compound per mol of silver halide was added 



40 




Further, 8.5X10" 6 mol, 7.7X10/ 4 mol and 2.5X10" 4 mol of 1 -(5-methylureidophenyl)5-mercaptotetrazole were add- 
ed to the blue-sensitive emulsion layer, the green-sensitive emulsion layer and the red-sensitive emulsion layer, re- 
55 spectively, each amount being per mol of silver halide. 

Furthermore, 1 X10* 4 mol and 2X10" 4 mol of 4-hydroxy-6-methyl-1 ,3,3a,7-tetrazaindene were added to the blue- 
sensitive emulsion layer and the green-sensitive emulsion layer, respectively, each amount being per mot of silver 
halide. 



84 



EP0 571 959 B1 

The foil wing dyes (parenthesized numeral being coating weight) were added t the emulsi n layers to pr vent 
irradiation. 



10 



20 



25 



30 



35 



NaOOCv^ ,N=N --(O/ S0 3 Na 

o 



is S0 3 Na 



(10 mg/m 2 ) 



HOOC v .CH-CH=CH\ /COOH 



(10 mg/m 2 } 



H 5 C 2 OOC N ^ CH-CH=TCH-CH=CBL .COOC 2 H 5 
0*« HO^ N / N 



N ' O 

S0 3 K 

(40 mg/m 2 ) 



40 K0 3 S^ KO3S 



4s HO(CH 2 ) 2 NHOC. ^CH-CH=CH-CH=CH^ ^CONH(CH 2 ) 2 OH 

so CH 2 CH 2 

S0 3 Na 



55 



(20 mg/m 2 ) 
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Lav rstructur 

Each layer had the following composition. Numerals represent coating weight (g/m 2 ). Th amount of silver halide 
emulsion is repres nted by coating weight in t rms of silver. 

Support 



Polyethylene-laminated paper 
(Polyethylene on the first layer side contained white pigment (Ti0 2 ) and bluish dye (ultra-marine)) 



First layer (blue-sensitive emulsion layer) 


Silver chlorobromide emulsion (cubic; a 3:7 (by mol of Ag) mixture of a larger-size emulsion A having a 


0.27 


mean grain size of 0.88 usn and a smaller-size emulsion A having a mean grain size of 0.70 urn; a coefficient 




of variation in a grain size distribution: 0.08 and 0.10, respectively; 0.3 mol% of silver bromide being localized 




on a part of the surface of the grain in each size emulsion) 




Gelatin 


1.36 


Yellow coupler (ExY) 


0.67 


Dye image stabilizer (Cpd-1 ) 


0.08 


Dye image stabilizer (Cpd-2) 


0.04 


Dye image stabilizer (Cpd-3) 


0.08 


Solvent (Solv-1) 


0.12 


Solvent (Solv-2) 


0.12 



Second layer (color mixing inhibiting layer) 


Gelatin 


1.10 


Color mixing inhibitor (Cpd-4) 


0.08 


Solvent (Solv-2) 


0.53 


Dye image stabilizer (Cpd-7) 


0.03 



Third layer (green-sensitive emulsion layer) 

The above-described silver chloro- 
bromide emulsion B 

Gelatin 

Magenta Coupler (M-2) 

Dye image stabilizer (Cpd-5) 



0.13 

1.45 
0.17 
0.07 
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10 



Dye image stabilizer (Cpd-2) 
Dye image stabilizer (Cpd-6) 
Dye image stabilizer (Cpd-8) 
Dye image stabilizer (Cpd-1) 
Dye image stabilizer (Cpd-7) 
Solvent (Solv-3) 



0.04 
0.02 
0.08 
0.07 
0.03 
0.60 



15 



20 



25 



30 



35 



40 



45 



SO 



Fourth layer (color mixing inhibiting layer) 


Gelatin 


0.70 


Color mixing inhibitor (Cpd-4) 


0.05 


Solvent (Solv-2) 


0.37 


Dye image stabilizer (Cpd-7) 


0.02 



Fifth layer (red-sensitive emulsion layer) 

Silver chlorobromide emulsion 0.20 

(cubic; a 1:4 (by mol of Ag) mixture 

of a larger-size emulsion C having 

a mean grain size of 0*50 iim and a 

smaller-size emulsion C having a mean 

grain size of 0.4 urn; a coefficient of 

variation in a grain size distribution: 

0.09 and 0.11, respectively; 0.8 mol% 

of silver bromide being localized 

on a part of the surface of the grain 

in each size emulsion) 

Gelatin 0.90 
Cyan coupler (ExC) 0.33 
Ultraviolet light absorber (Uv-2) 0.18 
Dye image stabilizer (Cpd-8) 0.01 
Dye image stabilizer (fepd-10) 0.01 
Dye image stabilizer (Cpd-11) 0.01 
Solvent (Solv-4) 0.22 



55 
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Dye image stabilizer (Cpd-8) 

Dye image stabilizer (Cpd-6) 
Solvent (Solv-1) 

Dye image stabilizer (Cpd-1) 



0.01 
0.01 
0*01 
0.33 



Sixth layer (ultraviolet light absorbing layer) 


Gelatin 


0.55 


Ultraviolet light absorber (Uv-1) 


0.36 


Dye image stabilizer (Cpd-1 2) 


0.15 


Dye image stabilizer (Cpd-5) 


0.02 



Seventh layer (protective layer) 



Gelatin 

Acrylic-modified copolymer of polyvinyl alcohol (a degree of modification: 17%) 
Liquid paraffin 

Dye image stabilizer (Cpd-1 3) 



Compounds used in the above layers are the following compounds. 
(ExY) Yellow Coupler 



CH, 



I 



CH3-C-CO-CH-CONH 



i i 



CH, 



1.33 
0.05 
0.02 
0.01 



CsH^t) 
11HCOCHO-: i ,j>-C 5 H 11 (t} 



-5- 



C 2 H 5 



<0^ 



o^yo 



CH. 



/ I oc 



2 H 5 



X=C1 
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10 



20 



30 



35 



40 



45 



50 



55 



I 

o 



<^>° , X=OCH 3 

~p-CH 3 



CH 3 



1:1 mixture (by mol) 



16 fBxM) Magenta Coupler 

CH, 



3 XI 




"\ _J>H CsH^(t) 
' CHCH 2 NHCOCHO "~\Q/- C 5 H 1;l ( t ) 



CH 3 C 6 H 13 (n) 



(BxC) Cyan Coupler 

CjH^Ct) 



OH 

Clv^iv^ NHCOCHO 
I 




-^>~C 5 H xl (t) 



CI 



OH 

ClN^ y .NHCOC 15 H 3l 



C 2 H S 



CI 

3:7 mixture (by mol) 
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(Cpd-1) Dye image stabilizer 



10 



+CH 2 -CH-> lr 

CONHC 4 H g (t) 



Average mol. wt. 60 r 000 



1S 



20 



25 



(Cpd-2) Dye image stabilizer 
CH-j CH, 

\V 3 

CH 

OH | 0H 



CH 3 CH 3 




CH, 



(Cpd-3) Dye image stabilizer 



A 

0CH 2 CH— CH 2 




OCH 2 CH— CH 2 



40 



n=7 to 8 .(mean value) 



45 



SO 



(Cpd-41 Color mixing inhibitor 

OH 



(t)H 1? C 8 




C 8 H 17 (t) 



OH 



90 



EP0 571 959 B1 



(Cpd-5) Dve image stabilizer 



C 3 H 7 0 



C 3 H 7 0 




OC 3 H 7 
OC 3 H 7 



(Cpd-6) Dve image stabilizer 

S0 2 H 



(n)C 14 H 29 OC 
O 



COC 14 H 2g (n) 
4 



(Cpd-7) Dve image stabilizer 



HO 




COOC 16 H 33 (n) 



(Cpd-8) Dye image stabilizer 




COOC 2 H 5 
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(Cpd-9) Dye image stabilizer 



OH 



CI 




C 14 H 29 (sec) 



OH 



(Cpd-10) Dve image stabilizer 

OH 

6 



C 16 H 33 (sec) 



CI 



OH 



(Cpd-11) Dye image stabilizer 

OH 



<n)H 33 C 16 




S0 3 K 



OH 



(Cpd-12) Dye image stabilizer 



/ H _ C H 3 \ / H H \ 



COCH 
II 
O 



O 



average mol.wt. about 6.0xlo 4 
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(Cpd-13) Dye image stabilizer 



r 



3 



C 13 H 27 CONH ( CH 2 ) 3 NCH 2 COO e 



CH 3 



(Cpa-141 Antiseptic 




(Cpd-15) Antiseptic 

H0-(^^-CO0C 4 Hg 
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(2) 




17 



C s H n (t) 



1:5:10:5 (by weight) mixture of (1), (2), (3) and (4) 
(UV-21 Ultraviolet light absorber 




§4 H 9( fc > 
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[OI l>^r c ^ (sec) 



C 4 Hg(t) 

(by weight) mixture of (1), (2) and (3) 

( Solv-1 ) Solvent 

C 8 H 17 CHCH ( CH 2 } 7 COOC 8 H X7 
0 

(Solv-2) Solvent 



^£COOC 4 H 9 



COOC 4 H g 
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fSolv-3) Solvent 

(1) 0=P — f-OC 6 H 13 -n] 3 

(2) 0=P HOC 8 H 17 (EH)] 3 

(3) (CH 2 ) 8 



,COOC 4 H 9 -n 
"COOC 4 H 9 -n 

^COOC 8 H 17 (EH) 
^COOC 8 H 17 (EH) 

3:1:3:1 (by weight) mixture of (1), (2), (3) and (4) 



(4) (CH 2 ) 8 ; 



(Solv-4) Solvent 



Samples 202 to 236 were prepared in the same manner as in the preparation of the sample 201 except that an 
equimolar amount of each of couplers indicated in Table 1 7 was used in place of the coupler M-2 of the present invention. 

First, the sample 201 was subjected to gradation exposure through a three - color separation filter for sensitometry 
by using a sensitometer (FWH type, color temperature of light source: 3200°K, manufactured by Fuji Photo Film Co., 
Ltd.)- The exposure time was 0.1 second, and exposure was conducted so as to give an exposure amount of 250 CMS. 

The standard sample was subjected to continuous processing by using a paper processor, the following processing 
stage and the following processing solutions having the following compositions to prepare a development processing 
solution which was brought into a running equilibrium state. 



Processing stage 


Temperature (°C) 


Time (sec.) 


Replenished (ml) 


Tank capacity (I) 


Cobr development 


35 


45 


161 


17 


Blixing 


30-35 


45 


215 


17 


Rinse 


30 


90 


350 


10 


Drying 


70-80 


60 







Each processing solution had the following composition. 
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Tank 

Solution Replenisher 

Water 800 ml 800 ml 

Ethylenediamine-N,N,N f rN f - 1.5 g 2.0 g 

tetramethylenephosphonic acid 

Potassium bromide • 0.015 g 



Triethanolamine 8.0 g 

Sodium chloride 1.4 g 

Potassium carbonate 25 g 

N-Ethyl-N-( B-methanesulfon- 5.0 g 
amidoethyl ) -3-methyl-4-amino- 
aniline sulfate 

N,N-Bis(carboxymethyl)- 4.0 g 

hydrazine 

Fluorescent brightener 1.0 g 

(WHITEX 4B manufactured by 
Sumitomo Chemical Co., Ltd.) 



Water to make 
pH (25°C) 

Blixing solution 

Tank solution and replenisher being the same. 



1000 ml 
10.05 



12.0 g 

25 g 
7.0 g 

5.0 g 
2.0 g 

1000 ml 
10.45 



Water 


400 ml 


Ammonium thiosulfate (700 g/€) 


100 ml 


Sodium sulfite 


17 g 


Ammonium ethylenediaminetetraacetato ferrate 


55 g 


Disodium Ethylenediaminetetraacetate 


5g 


Ammonium bromide 


40g 


Water to make 


1000 ml 


pH (25°C) 


6.0 



Rinsing solution 

Tank solution and replenisher being the same. 
Ion-exchanged solution 

(The concentration of each of calcium ion and magnesium ion was reduced to not higher than 3 ppm) 

Evaluation of a lowering in color developability caused by the back contamination of the ingredients in the bleach- 
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ing-fixing solution was made in th following manner. 

A color devel ping solution (B) was prepared by adding 1 .0 mi of the bleaching-fixing solution to one lit r of th 
color dev loping solution (A) brought into the quilibrium state described above. The photographic characteristic curv 
of a magenta dy image obtained by conducting processing with the color developing solution (A) f r e from th bleach- 
ing-fixing solution was compared with that of a magenta dye image obtained by conducting processing with th c lor 
developing solution (B). Comparison was made in the following manner. There was determined a density D of each 
sample obtained by conducting processing with the color developing solution (B) in an exposure amount giving a 
density of 1 .0 when processed with the color developing solution (A). A degree of photographic fluctuation was repre- 
sented by a difference in density ( AD=1 .0-D). Accordingly, a smaller AD value means that photographic fluctuation 
caused by back contamination is smaller. 
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TABLE 17 





Sample No. 


Coupler 




AD(D°=1.0) 


Remarks 


5 


201 


M-2 




0.03 


Invention 




202 


M-6 




0,04 


ii 


10 


203 


M-9 




0.02 


n 




204 


M-2 2 




0.02 


H 


15 


205 


M-24 




0.03 


ii 




206 


M-2 5 




0.02 






207 


M-43 




0.01 


ii 


SO 


208 


M-44 




0.01 


H 




209 


M-45 




0.01 




25 


210 


M-46 




0.00 






211 


M-47 




0.02 


ii 




212 


M-48 




0.01 




90 


213 


M-49 




0.01 


•I 




214 


M-50 




0.01 


ii 


35 


215 


M-51 




0.00 


n 




216 


M-52 




0.01 




40 


217 
218 


M-53 
M-54 




0.01 
0.01 


ii 
ti 




219 


M-55 


m 


0.01 


ii 


45 


220 


M-56 




0.01 






221 


M-57 




0.01 


n 
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Sample No. 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 

233 

234 

235 

236 



TABLE 17 (continued) 
Coupler AD(D°=1.0) 



M-58 

M-59 

M-60 

M-61 

M-62 

M-63 

M-64 

M-65 

M-66 

M-67 

Comparative 
coupler (a) 

Comparative 
coupler (b) 

Comparative 
coupler (c) 

Comparative 
coupler (d) 

Comparative 
coupler (e) 



0.01 
0.02 
0.00 
0.02 
0.01 
0.00 
0.00 
0.01 
0.02 
0.01 
0.23 

0.20 

0.18 

-0.09 

-0.11 



Remarks 
Invention 



Comparison 



The same comparative couplers (a), (b) and (c) as those used in Example 1 were used. 
The same comparative coupler (d) as that used in Example 2 was used. 
Comparative coupler (e) (coupler described in U.S. Patent 4,639,415) 
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10 



S 




CI. 



NHCOCHO— < 





T5 



The above results show that when comparative samples are processed with a developing solution back-contam- 
inated with the ingredients of a blixing-fixing solution, a remarkable lowering in color developability is caused, while 
the samples of the present invention do substantially experience a lowering in color developability. 

Namely, comparative samples 232, 233 and 234 possess low contrast on the photographic characteristic curve 
20 and a lowering in sensitivity by back contamination, and comparative sample 235 containing comparative coupler (d) 
and comparative sample 236 containing comparative coupler (e) possess high contrast and a rise in sensitivity, while 
the samples of the present invention do substantially not cause any fluctuation. Accordingly, it can be seen that ac- 
cording to the present invention, properties with regard to back contamination can be greatly improved. 

Further, when the samples 201 to 231 were processed with the color developing solution (A), maximum color 
25 density was at least 2.0, while the samples 235 and 236 were processed with the color developing solution (A), max- 
imum color density was 1 .83 and 1 .60, and color developability was low 

Furthermore, it was confirmed that the samples of the present invention were excellent in hue as in Example 2. 

EXAMPLE 4 

$0 

The following layers having the folbwing compositions were coated on an undercoated cellulose triacetate support 
to prepare a multi-layer light-sensitive material as sample 301 . 

Following abbreviations for principal ingredients used in the following layers are used for brevity's sake. 

3S ExC: cyan coupler 

ExM: magenta coupler 

ExY: yellow coupler 

ExS: sensitizing dye 

UV: ultraviolet light absorber 

40 HBS: high-boiling organic solvent 

H: hardening agent for gelatin 

Numerals represent coating weight (g/m 2 ). The amount of silver halide emulsion is represented by coating weight 
in terms of silver. The amount of sensitizing dye is represented by moles per one mole of silver halide in the same layer. 
45 



First layer (antihalation layer) 



so 



Gelatin 
ExM-1 
ExF-1 
HBS-1 



Black colloidal silver (in terms of silver) 



0.18 
1.40 
0.18 



2.0X1 0-3 
0.20 



55 



Second layer (interlayer) 



Emulsion G (in terms of silver) I 0065 
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(continued) 



Second layer (interlayer) 


2,5-Di-t-pentadecylhydroquinone 


0.18 


ExC-2 


0.020 


UV-1 


0.060 


UV-2 


0.080 


UV-3 


0.10 


HBS-1 


0.10 


HBS-2 


j 0.020 


Gelatin 


1.04 



Third layer (low-sensitivity red-sensitive emulsion 



layer ) 

Emulsion A (in terms of silver) 0.25 

Emulsion B (in terms of silver) 0.25 

ExS-1 6.9xl0" 5 

ExS-2 1.8xl0" 5 

ExS-3 3.1xl0" 4 

ExC-1 0.17 

ExC-3 0.030 

ExC-4 0.10 

ExC-5 0.020 

ExC-7 0.0050 

ExC-8 0.010 

Cpd-2 0.025 

HBS-1 0.10 

Gelatin 0.87 
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Fourth layer (intermediate-sensitivity red-sensitive 



emulsion layer) 

Emulsion D (in terms of silver) 0.70 

ExS-1 3.5xl0~ 4 

ExS-2 1.6xl0" 5 

ExS-3 S.lxlO" 4 

ExC-1 0.13 

ExC-2 0.060 

ExC-3 0.OO7O 

ExC-4 0.090 

ExC-5 0.O25 

ExC-7 0.0010 

ExC-8 0.0070 

Cpd-2 0.023 

HBS-1 0.10 

Gelatin 0.75 



Fifth layer (high-sensitivity red-sensitive emulsion layer) 


Emulsion E (in terms of silver) 


1.40 | 


ExS-1 


2.4X10- 4 


ExS-2 


1.0X10- 4 ! 


ExS-3 


3.4X1 CH 


ExC-1 


0.12 


ExC-3 


0.045 


ExC-6 


0.020 


ExC-B 


0.025 


Cpd-2 


0.05 


HBS-1 


0.22 


HBS-2 


0.10 


Gelatin 


1.20 



Sixth layer (interlayer) 


Cpd-1 


0.10 


HBS-1 


0.50 


Gelatin 


1.10 
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Seventh layer ( low-sensi.tfad.ty green-sensitive emulsion 
layer ) ?- 

Emulsion C (in terms of silver) 0.35 

ExS-4 3.0xl0" 5 



ExS-5 
ExS-6 
ExM-1 
ExM-2 
ExM-3 
ExY-1 
HBS-1 
HBS-3 
Gelatin 



2.1xl0" 4 

8.0xl0 -4 

0.005 

0.40 

0.03 

0.015 

0.30 

0.010 

0.73 



Eighth layer (intermediate-sensitivity green-sensitive emulsion layer) 


Emulsion D (in terms of silver) 


0.80 


ExS-4 


3.2X1 0- 5 


ExS-5 


2.2X10" 4 


ExS-6 


8.4X10- 4 


ExM-2 


0.13 | 


ExM-3 


0.030 


ExY-1 


0.018 


HBS-1 


0.16 | 


HBS-3 


8.0X10- 3 


Gelatin 


0.90 



Ninth layer (hiqh-sensitiyity green-sensitive emulsion 
layer) L 



Emulsion E (in terms of- silver) 

ExS-4 

ExS-5 



1.25 

3.7xl0~ 5 

8.1xl0~ 5 
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ExS— 6 


3 . 2xl0~ 4 


5 


ExC-1 


0 .010 




ExM-1 


0.030 






0 .040 


10 








ExM-5 


0.019 




Cpd-3 


0.040 


16 


HBS-1 


0.25 




HBS-2 


0.10 




Gelatin 


1.44 



20 



Tenth layer (yellow filter layer) 


Yellow colloidal silver (in terms of silver) 


0.030 


Cpd-1 


0.16 


HBS-1 


0.60 


Gelatin 


0.60 



30 



Eleventh layer (low-sensitivity blue-sensitive emulsion layer) 


Emulsion C (in terms of silver) 


0.18 


ExS-7 


8.6X10* 


ExY-1 


0.020 


ExY-2 


0.22 


ExY-3 


0.50 


ExY-4 


0.020 


HBS-1 


0.28 


Gelatin 


1.10 



Twelfth layer (intermediate-sensitivity blue-sensitive emulsion layer) 


Emulsion D (in terms of silver) 


0.40 


ExS-7 


7.4X1 0" 4 


ExC-7 


7.0X1 0* 


ExY-2 


0.050 


ExY-3 


0.10 


HBS-1 


0.050 


Gelatin 


0.78 



Thirteenth layer (high-sensitivity blue-sensitive emulsion layer) 


Emulsion F (in terms of silver) 
ExS-7 


1.00 

4.0X1 0" 4 
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(continued) 




Thirte nth layer (high-s nsitivlty blue-sensitive emulsion lay r) 


ExY-2 


0.10 


ExY-3 


0.10 


HBS-1 


0.070 


Gelatin 


0.86 



10 



75 



20 



Fourteenth layer (first protective layer) 


Emulsion G (in terms of silver) 


0.20 


UV-4 


0.11 


UV-5 


0.17 


HBS-1 


5.0X10- 2 


Gelatin 


1.00 



Fifteenth layer (second protect ive layer) 
H-l 

B-l (diameter: 1.7 um) 



0.40 
S.OxlO" 2 



30 



35 



40 



B-2 (diameter: 1.7 urn) 

B-3 

S-l 

Gelatin 



0.10 
0.10 
0.20 
1.20 



Further, each layer contained W-1 to W-3, B-4 to B-6, F-1 to F-17, iron salt, lead salt, gold salt, platinum satt, 
iridium salt and rhodium salt to improve preservability, processability, pressure resistance, antifungal and antibacterial 
properties, antistatic properties and coatability. 



45 



50 



55 



106 



EP0 571 959 B1 



10 



rm 














r— 1 


O 


r- t CO 


rH 05 


flfl 


rH 


rH 


•H 


CO 




(Q C 






<0 




(0 




\ 




Vl «W 






^4 


^4 




0) 


"1 1H 

•J 'V 


w 19 




3 0) 


3 (0 






14 






u c 


x» C 


<U B 




O 


3 




U cn 


3 


o-h 


O -H 


0 10 


3 


jj 


a 


3 


u flj 


3 (0 


3 CB 


3 C 


vi cn 


O 


u rH 


W «H 




U Li 


u u 


Wi -H 


xi c 




4J 10 


4-» (0 


03 Q> 




u o> 


4J CO 


cn »h 


ki 


(0 U 


0) J-i 




n 


(0 


CO u 


_ f0 


4J 


•o 


•O 


E u 




u 


cr> 


E u 


91 




01 V 


u C0 


0> CO 


0> (0 




U CT» 








O *H 


rH iH 




rH >| 


O 


C 


JQ 05 


XX Q 


«u 3 


CU 3 


Q* 3 


-Q -u 


U-l CU 


•H 


3 J-» 


3 -U 


•H JQ 






3 * 


"H C 


C0 


O O 


O O 


C ccj 


M 10 


M IQ 


O *H 


C 


Wl 


*o O 


•O O 


3 J-» 


-U JJ 






3 «U 


o 

















f5 



20 



25 



01 <H 

> rH 
rH 01 

•h x: 

CO CO 
U-l 0> 

O -M • 
m 

CO * 
3 0) 

2 g 

nj 0) 

o.h; 



O 01 

•H M 

x» O 

hj o 

DC — 



m 



in 

CN 



ON 
CM 



in 



en 



m 



30 



W 
CO 



01 



. CO 
CO 
01 

c 
1b 



in 



ro 



05 



40 



45 



50 



0) 

,1 C N C 
QJ 



CO • 



•h * H #H - 0 
uj ra 1-1 1- 



* ia N 

2 t;w 



01 -u 

o> c 
CU < c 

5 8 



CM 



in 

CN 



in 

CN 



m 

CN 



in 


0 


in 


in 


in 


in 






r» 


in 


ID 


00 


CN 


0 


• 








• 


• 


• 


0 


0 


0 


O L 


0 


rH 


0 






























0 


cn 


0 




0 


m 


0 


• 


• 






• 




• 




GO 


CN 




as 




rH 



c 

o 



55 



i 



w 



107 



EP 0 571 959 B1 

In Table 18, 

(1) Emulsions A to F wer reduction-sensitized during the preparation of grains by using thiourea dioxide and 
thiosulfonic acid according to Examples of JP-A-2-191938. 
s (2) Emulsions A to F were subjected to gold sensitization, sulfur sensitization and selenium s nsitizatfon in the 

presence of sodium thiocyanate and spectral sensitizing dyes described in each light-sensitive layer according to 
Examples of JP-A-3-237450. 

(3) Tabular grains were prepared by using low-molecular gelatin according to Examples of JP-A-1 -158426. 

(4) Tabular grains and normal crystal grains having a grain structure showed that dislocation lines as described in 
10 JP-A-3-237450 were observed through high-pressure electron microscope. 
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ExC-1 



OH 




C0NH(CH,),0C„H* 8 (n) 



(i)C«H,0CNH 



ExC-2 



OH 




C0NHC„H*»(n) 



OH NHCOCHi 



0CH,CH,0 ~-^- N=H -^W^ 

NaOSOi -^^y^S0,Na 



ExC-3 




C0NH(CH,)t0Ci 2 H,s(n) 



(i)CH.OCONH OCH,CH,SCH,COiH 
ExC-4 

OH 




<MNH(CH,)i0-(O)-CsHi i (t) 
(t)C s H,, 



(i)C 4 H.0CNH 

II 
0 
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ExC-5 

CH, CHi.(n) 




S 

ML 

<5CHC0<CH 3 
CH* 

so 



110 



EP 0 571 959 B1 



10 



16 



20 



25 



35 



40 



45 



50 



ExC-8 



OH 

CONH 




OCONCH a CO,CH, 

CH* 

I 

N — N 



I 

C<H, 



ExM- 1 



CH. 

30 (OH,,C— (QVOCHCONH 





CjHu(t) /_\ r— N 

Q/-CONH v N= N -<Q>- OCH, 



=0 

CI I CI 




CI 
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ExM-2 



CH, 
I 

-+CH 2 -C - 
I 

CONH 



CI I CI 





CI 



COOC«H, 
I 

<JH»-CH 



CHt-CH +- 




n =50 
m =25 
m , =25 

mol. wt. about 20,000 
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ExM-4 
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ExY-2 

,COOCi»Hjs(n) 



CH,0 COCHCONH -<Q 



CI 



\ / 

,HC— y— \ 
CH.O CH,-^Q) 



ExY-3 

' COOC.jHasCn) 
^-C0CHC0NH-^Q)-C1 



O-C^ x c-o 



ExY-4 



S0,NHC0NH(CH 2 ) ,0-<^~NHCOCtH 

■COCHCONH — ^Cy 
CI 




CQ 



N^^JCij-COjCHtCO^CsH, , (i) 
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ExF-1 



CI 



CH, CH, 




CH, CH, 



o 



CH— CH=CH 




o 



I 



CtH s C,H» 
CH.0S0.® 



Cpd- 1 



OH 





CH„Cn) 
NHCOCHC.H.t(n) 



NHCOCHCiHitCd) 
(!.H„<n> 



Cpd-2 



OH OH 
(t)C«H,^ A .CH,. JL .C«H.(t) 




Cpd-3 



OH 



(OCH.t jjj 



H.f(t) 
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10 




C4H9U) 



15 



UV-2 



20 




(OC4H9 



25 



UV-3 



30 




or i> 



OH 



T8T 

(t)C«H. 



C 4 H»(sec) 



40 



45 



50 



UV-4 



CHj 



-[CH,C| 



COiCH,CH»OCO 
NC 



c=ch— (QVch, 



CHi 

CO,CH> 



rx : y =70 : 30 (wt%) 



55 
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30 



35 



40 



45 



SO 



SS 



UV-5 



HBS-3 
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C0 2 C 8 H 17 

( C 2 H S ) 2 NCH«CH-CH«C: 



so 2 



HBS-1 Trlcresyl phosphate 
T5 HBS-2 Di-n-butyl phthalate 



<pH 5 



a 

es (tJCgHi! C0 2 H 
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(CH,),SO,H-N(C,H,), 



C,H. 
X C-CH=C-CH 



(CH,),SO s © 




(CH,)»SO,H-N^j 




C 2 H S 
I 



-CH-C-CH 



(CHOjSO,© 



(ciL) 4 so,K 
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ExS-5 



CtH, 




(CH,),CHCH, (CH2) S CKCH3 

lo.H • N(C,H») 

S- 1 




H H 
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H- 1 



CH, =CH -SO, -CH, -CONH-CH, 
CH, =CH -SO, -CH, -CONH-CH, 



B- 1 



CH, 



CH, 



_fCH,-C-)-fCHr-C-)-— x/y=10/90 
COOH COOCH, 



B-2 



CH, CH, 

-fCH.-C-j^CHr-j-jh-- x/y=40/60 
COOH COOCH, 



B- 3 



CH, CH, 



(CH,) ,S iO-f-Si -0 ) f> ( S i -0-^S i (CH,) , 
CH, (!h, 



CHs-CH 



B-4 



— (-CH,-CH-4- 

3d) 



S0,Na 
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_{-CH*-CH (-CH,-CH 4— x/y-70/30 
n 1 

a 

B-6 

— (_CH,-CH4— 



(raol. wt. about 10,000) 

25 W-l 



C.F, TSOiNHCH,CHtCHsOCHiCHt?(CHs) i 



W-2 



C.H, t-<^-$-0CH,CH,->— SO.Na 



n=2 ~ 4 



W- 3 

« ,C<H,(n) 
NaOiS- 




C«H.(n) 
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F-9 



F- 1 0 



s— s 



COOH 



(n)C.H,iWL .N 




CH„(n) 



F-l 1 



F-l 2 



C 2 H 9 NH V J V ^NHOH 




NHCjHj 




F-l 3 



F-l 4 



CH 



i-^^-SfcNa 



SNa 



F-l 5 



F-l 6 



II 



^^-OCH»CH,QH 



F-l 7 



COOC4H9 



Samples 302 to 315 were prepared in the same manner as in the preparation of the sample 301 except that an 
equimolar amount of each of couplers indicated in Table 19 was used in place of main coupler €xM-2 used in each of 
the seventh layer and the eighth layer of the sample 301 , and the amount of high-boiling organic solvent HBS-1 was 
changed as indicated in Table 19. 

The thus-obtained samples 301 to 315 were exposed (1/100 second) to white light (color temperature: 5500° K) 
through a wedge, and then subjected to color development processing. 

Each of the samples was 35 mm in width and processed by using an automatic processor. 



123 



EP0 571 959 B1 

Processing stage 



The following proc ssing stage and the foil wing processing solutions were us d. 



Processing Stag 


Processing Time 


Processing Temp. 
( ft C) 


Replenishment rate* (ml) 


Tank Capacity (€) 


Color Development 


3 min 5 sec 


38.0 


! 600 


17 


Bleaching 


50 sec 


38.0 


140 


5 


Blixing 


50 sec 


38.0 




5 


Fixing 


50 sec 


38.0 


420 


5 


Rinse 


30 sec 


38.0 


980 


3.5 


Stabilization (1) 


20 sec 


38.0 




3 


Stabilization (2) 


20 sec 


38.0 


560 


3 


Drying 


1 min 30 sec 


60 







* Replenishment rate being per of the light-sensitive material. 



The flow of the stabilizing solution was a countercurrent system of from (2) to (1). The bleach ing-fixing bath was 
replenished with the processing solution in the following manner The upper part of the bleaching bath of the automatic 
processor and the upper part of the fixing bath thereof were provided with a notch so that all of overflow solutions 
produced by feeding the replenishes to the bleaching bath and the fixing bath were allowed to flow into the blixing 
bath. The amount of the developing solution brought into the bleaching stage, that of the bleaching solution brought 
into the blixing stage, that of the blixing solution brought into the fixing stage and that of the fixing solution brought into 
the rinsing stage were 65 ml, 50 ml, 50 ml and 50 ml, respectively, each amount being per m 2 of the light-sensitive 
material. Cross-over time of each stage was 6 seconds and included in the processing time of the pre-stage. 

Each processing solution had the following composition. 



Color developing solution 

30 





Tank Solution (g) 


Replenisher (g) 


Diethytenetriaminepentaacetic acid 


2.0 


2.0 


1 -Hydroxyethylidene-1 , 1 -diphosphonic acid 


3.3 


3.3 


Sodium sulfite 


3.9 


5.1 


Potassium carbonate 


37.5 


39.0 


Potassium bromide 


1.4 


0.4 


Potassium iodide 


1.3 mg 




Hydroxyiamine sulfate 


2.4 


3.3 


2-Methyl-4-[N-ethyl-N-(P-hydroxyethyl)amino]anilinesulfate 


4.5 


6.0 


Water to make 


1.0 liter 


1.0 liter 


PH 


10.05 


10.15 



4$ Bleaching solution 







Tank Solution (g) 


Replenisher (g) 


so 


Ammonium 1,3-diaminopropanetetraacetate ferrate monohydrate 


130 


195 


Ammonium bromide 


70 


105 




Ammonium nitrate 


14 


21 




Hydroxyacetic acid 


50 


75 




Acetic acid 


40 


60 


55 


Water to make 


1.0 liter 


1.0 liter 




pH (adjusted with ammonia water) 


4.4 


4.4 
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Blixing solution (tank solution) 

A 15:85 (by v lume) mixed solution pH=7.0 of the above bleaching solution (tank solution) and the fixing solution 
(tank soluti n) described below. 

Fixing solution 



Tank 

Solution Replenisher 

(9) (9) 

Ammonium sulfite 19 57 

Aqueous solution of ammonium 280 ml 840 ml 
thiosulfate {700 g/£) „ 

Imidazole Z 15 45 

Ethylenediaminetetraacetic 15 45 
acid ~ 

Water to make 1.0 liter 1.0 liter 



pH ^ , . 7.4 7.45 

(adjusted with ammonia water 
and acetic acid) 

Rinsing water 

Tap water was passed through a mixed bed column packed with an H type strongly acidic cation exchange resin 
(Amberlite IR-1 20B manufactured by Rohm & Haas Co.) and an OH type strongly basic anion exchange resin (Ambertite 
lR-400) to reduce the concentration of each of calcium ion and magnesium ion to not higher than 3 mg/l. Subsequently, 
sodium dichlorinated isocyanurate (20 mg/€) and sodium sulfate (1 50 mg/€) were added thereto. The pH of the solution 
was in the range of 6.5 to 7.5. 

Stabilizing solution 



Tank solution and replenisher being the same. 





Amount (g) 


Sodium p-toluenesulfinate 


0.03 


Polyoxyethylene p-monononylphenyl ether (an average degree of polymerization: 10) 


0.2 


Disodium ethylenediaminetetraacetate 


0.05 


1,2.4-Triazole 


1.3 


1 ,4-Bis(1 ,2,4-triazole-1 -ylmethyl)piperazine 


0.75 


Water to make 


1.0 liter | 


PH 


8.5 



The density of each of the processed samples was measured through a green filter, and the sensitivity and color 
developing performance of each sample were evaluated. The logarithm value of the reciprocal of an exposure amount 
giving a density of (Fog + 0.5) was referred to as the sensitivity. The sensitivity in terms of relative sensitivity was 
determined when the sensitivity of the sample 301 was referred to as standard. The color developing performance was 
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valuatedbyth density of each sample exposed by an exposure amount which gave ad nsityof 2.0tothesampl 301. 
Separately, each of the samples 301 to 315 was prepared and divided into two groups. These samples were 
exposed to whit light through a wedge. One group was stored in a refrigerator for 7 days, and another gr up was 
stor d at 30°C and 80% RH for 10 days. The density of each sample was measured through a gr n fitter. 

5 There wa read an xposure amount giving a density (D^ 0 ) of (minimum density + 1 .0) on the charact ristic 

curve obtained from the sample stored in the refrigerator, and the logarithm value (S r G) of the reciprocal thereof was 
calculated. There was read an exposure amount giving a density (D r S 1 0 ) of (minimum density + 1.0) on the charac- 
teristic curve obtained from the sample stored at 30°C and 60% RH, and the logarithm value (S S G) of the reciprocal 
thereof was calculated. A difference ( AS=S s G -S r G) therebetween was evaluated as a measure of latent image stability. 

10 The results are shown in Table 1 9. 
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It is clear from Table 1 9 that the samples of the present invention are very excellent in latent image stability, scarcely 
cause a lowering in sensitivity and are excellent in color developability. Further, the samples of the present invention 
show a similar tendency to that of Example 2 with r gard t hue. tt is beli ved that th above pert nmances are due 
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to th specific structur of the coupler of the pres nt invention and can be btained by the r duction of an interaction 
b tween the coupler of the pr sent invention and the silver halide emulsion. 

It will be und rstood from the above disclosure that according to the present inv ntion there can be obtained a 
photographic coupler and a light-sensitive material containing the same which is excellent in color reproducibility, dy 
5 image fastness to light and h at, sensitivity and color developability and scare ly causes a fluctuation in photographic 
characteristics even when the compositions of the processing solutions are changed and moreover which are excellent 
in latent image stability. 

10 Claims 

1 . A photographic magenta coupler selected from 

a coupler represented by the following general formula (I) 

is 



20 



2S 



30 




(I) 



wherein R, represents a tertiary alkyl group; Ffe and R 3 each represents hydrogen atom or a substituent group; 
35 Y represents hydrogen atom, a halogen atom or an aryloxy group; A and B each represents -CO or -SO^s n 

represents 0 or 1; R4 represents hydrogen atom, an alkyl group or an aryl group; and Rg represents an alkyl 
group, an aryl group, an alkoxy group, an alkylamino group or an arylamino group; or R4 and may be 
combined together to form a five-membered, six-membered or seven-membered ring; 

40 a coupler represented by the following formula M-47: 

M-4 7 t-C 4 H fl CI 

Ov 



so 



and a coupler represented by the following formula M-58: 



H\ /COOCHjCH 
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10 



M— 5 8 



t-C«H, CI 



CH, 



?P=\ _ ^CHCH,C(CH,), 
\Oy «\ /COOCH,CH 

NHCO /QS S ^CH,CH,CHCH,C(CH,), 



CH, 



with the proviso that the coupler is not selected from compounds M-1 to M-3 and M-7 to M-12 having the 
formula: 



20 



25 



2u N ,Xi 

n 
u 



50 



40 



46 



wherein R 1V R 12 and X 1 are defined as follows: 



so 
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• Rm 




X. 


M-l 


CH, 

CH,-C- 

! 

CK, 


a — CHtCHC^H, 


CI 


M-2 


tt 

9 


-(jC)-NHC0CH0-(O)-C,H, , (t) 
C*Hn 


tt 


M-3 


a 


^CHj s C.H,t(t) 


tt 



M-7 


M 


'CH, V C,Hit(t) 




M-8 


tr 


OCHiCHC«H» 
^C.H.ttt) 


-o-^-ch, 


M-9 


tt 

i 




WQV-c«h,, 


M-10 


tr 


// 


-0-^Q^-CfHit 


M-ll 


tt 




CH 3 

-0-\^3)~ C-CH, 

V 

0C,«K,t 


M-12 


.V 


// 


-O-^Qz-COOCH, 
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2. A sitv r halide co! r photographic material comprising a support having thereon at least one layer containing a 
photographic coupl r of formula (I), M-47 r M-58 as recited in claim 1 . 

3. A photographic coupler of formula (I) as in claim 1 , wherein: 

5 R 1 is a tertiary alkyl group optionally substituted by one or mor substituent gr ups or optionally f rming a 

ring together with a branched alkyl group. 

4. A photographic coupler of formula (I) as in claim 3, wherein: 

10 R 1 forms a ring together with a branched alkyl group, wherein the ring is selected from the group consisting 

of: a 1 -methylcyclopropyl group, a 1 -ethylcyclopropyl group and an adamantyl group; or 
R 1 is an unsubstituted tertiary alkyl group; or 

R-, is a tertiary alkyl group substituted with a substituent selected from the group consisting of: a halogen atom, 
an aryl group, an alkoxy group, an aryloxy group, an alkylthio group, an arylthio group, an alkylcarbonyloxy 
is group, an arylcarbonyloxy group, an aikoxycarbonyl group, a carbonamido group, a sutfonamido group, a 

carboxyl group and a cyano group. 

5. A photographic coupler of formula (I) as in claim 3, wherein : 
Rj is a tertiary butyl. 

20 

6. A photographic coupler of formula (I) as in claim 1 , wherein: 

R2 and R 3 may be the same or different and each is a hydrogen atom or a substituent group selected from 
the group consisting of: a cyano group, a hydroxyl group, a carboxyl group, a halogen atom, an alkyl group, an 
aryl group, an alkoxy group, an aryloxy group, an aikoxycarbonyl group, a carbamoyl group, and a sulfamoyl group; 

25 

7. A photographic coupler of formula (I) as in claim 6, wherein: 

R 2 and R 3 may be the same or different and each is a hydrogen atom, a substituted or unsubstituted alkyl 
group, or a substituted or unsubstituted alkoxy group, wherein said substituted groups are substituted with a sub- 
stituent selected from the group consisting of: a cyano group, a hydroxyl group, a carboxyl group, a halogen atom, 
so an alkyl group, an aryl group, an alkoxy group, an aryloxy group, an aikoxycarbonyl group, a carbamoyl group, 

and a sulfamoyl group. 

8. A photographic coupler of formula (I) as in claim 7, wherein: 

R2 and R 3 are hydrogen atoms. 

35 

9. A photographic coupler of formula (I) as in claim 1 , wherein: 

R4 is a hydrogen atom, a substituted or unsubstituted alkyl group or a substituted or unsubstituted aryl group, 
wherein said substituted groups are substituted with a substituent selected from the group consisting of: a 
40 halogen atom, a hydroxy! group, a cyano group, a carboxyl group, an aryl group, an alkoxy group, an aryloxy 

group, an alkylthio group, an arylthio group, an oxycarbonyl group, acarbonyloxy group, a carbonamido group, 
a sutfonamido group, a carbamoyl group, a sulfamoyl group, an imido group, a urethane group.a ureido group 
andasulfonyl group; 

R5 is a substituted or unsubstituted alkyl group, a substituted or unsubstituted aryl group, a substituted or 
45 unsubstituted alkoxy group, a substituted or unsubstituted alkylamino group, or a substituted or unsubstituted 

any (amino group, wherein said substituted groups are substituted with a substituent selected from the group 
consisting of: a halogen atom, a hydroxyl group, a cyano group, a carboxyl group, an aryl group, an alkoxy 
group, an aryloxy group, an alkylthio group, an arylthio group, an oxycarbonyl group, a carbonyloxy group, a 
carbonamido group, a sulfonamido group, a carbamoyl group, a sulfamoyl group, an imido group, a urethane 
so group, a ureido group and a sulfonyl group; 

optionally R4 and R 6 may be combined together to form a substituted or unsubstituted five-membered, six- 
membered or seven-membered ring, wherein said substituted rings are substituted with a substituent selected 
from the group consisting of: a cyano group, a hydroxy! group, a carboxyl group, a halogen atom, an alkyl 
group, an aryl group, an alkoxy group, an aryloxy group, an aikoxycarbonyl group, a carbamoyl group and a 
S5 sulfamoyl group. 

10. A photographic coupler of formula (I) as in claim 1 , wherein: 

n is 0, and R4 is hydrogen atom. 
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11. A photographic coupler of formula (I) as in claim 9, wherein: 

Rg is an alkyl group substituted with a substituent selected from the group consisting of: an alk xy gr up, an 
aryloxy group an alkylthio group, an arytthk) group, an aikoxycarb nyl group, an aryloxycarbonyl group, a carbon- 
amid group, an urethane group, an ureido group, an imido group, a sulfonamid gr up, and a sulf nyl group. 

5 

12. A photographic coupler of formula (I) as in claim 11 , wherein: 

Rs is an alkyl group substituted with alkoxycarbonyl group. 

13. A photographic coupler of formula (I) as in claim 1 , whrein: 

10 Y is a hydrogen atom, a halogen atom, or an substituted or unsubstituted aryloxy group, wherein said sub- 

stituted aryloxy group is substituted by a substituent selected from the group consisting of: a halogen atom, a 
hydroxy I group, a cyano group, a carboxyl group, an aryl group, an aikoxy group, an aryloxy group, an alkylthio 
group, an arylthio group, an oxycarbonyl group, a carbonyloxy group, a carbonamido group, a sulfonamido group, 
a carbamoyl group, a sulfamoyl group, an imido group, a urethane grou, a ureido group, and a sulfonyl group. 

is 

14. A photographic coupler of formula (I) as in claim 13, wherein: 

Y is a halogen atom. 

15. A photographic coupler of formula (I) as in claim 1, wherein: 
20 A is -CO-. 

16. A silver halide color photograhic material as in claim 2, wherein said coupler in contained in an amount of 1 x 10 " 3 
to 1 mol per mol of silver halide. 



PatentansprCche 

1 . Photograph ischer Magentakuppler, der aus 
so - einem Kuppler der folgenden allgemeinen Formel (I) : 



35 



40 



4S 




in der R n einen tertiaren Alkylrest bedeutet, R2 und R 3 jeweils ein Wasserstoffatom Oder eine Substituenten- 
so gruppe bedeuten, Y ein Wasserstoffatom, ein Halogenatom oder einen Aryloxyrest bedeutet, A und B jeweils 

-CO- oder -S0 2 - bedeuten, n 0 oder 1 bedeutet, R4 ein Wasserstoffatom, einen Alkylrest oder einen Arylrest 
bedeutet und Rg einen Alkylrest, einen Arylrest, einen Alkoxyrest, einen Alky lam inorest oder einen Arylami- 
norest bedeutet, oder R 4 und R 5 verbunden sein konnen, urn einen fOnf-, sechs- oder siebengliedrigen Ring 
zu bilden, 

ss - einem Kuppler der folgenden Formel M-47: 
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und einem Kuppler der folgenden allgemeinen Formel M-58 ausgewahlt ist: 



M — 5 8 




CH, 



Q) «, ,cooc«.K C " c "' ctc "-'- 



NHCO / N t 



i CM 

^CHjCH.CHCHtCWH,), 
CM, 



mil der MaUgabe, da.0 der Kuppler nicht aus den Verbindungen M-1 bis M-3 und M-7 bis M-1 2 mit der Formel: 



3 "\ A* 



V__ / 



ausgewahlt ist, wobei R 1V R 12 und X 1 wie foigt definiert sind: 
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R,, 


R« 


X, 


M-1 


CH, 
CHj-C- 

1 

CHj 


a— CHtCHc^f 


CI 


M-2 


// 


C^Hu(t) 
C«Kij 




M-3 




OCiH.t 
v CHj N C.H,,(t) 


// i 



25 



30 



35 



40 



45 



50 
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M-7 


& 


>«, cc.a, 

CHi C«Hit(c) 




M-8 


a 


OCHiCK«B« 

S: t a„(t) 


•o-^)-ca, 


M-9 


M 


-V 


•0-i / O)-C»H.t 


M-10 


t* 






M-il 


.* 


// 


CHs 

-0-^)- C-CH, 

O 


M-12 


„v 


*/ 


-O^^y-COOCH, 



2. Farbphotographisches Silberhalogenidmaterial, umfassend einen Trager, der darauf mindestens eine Schicht auf- 
weist, die einen in Anspuch 1 aufgezahlten, photographischen Kuppler der Formel (I), hA-47 oder M-48 enthalt. 

3. Photographischer Kuppler der Formel (I) nach Anspruch 1 , wobei R, ein tertiarer Alkylrest ist, der gegebenenfalls 
durch eine oder mehrere Substituentengruppen substituiert ist oder gegebenenfalls zusammen mit einem ver- 
zweigten Alkylrest einen Ring bildet. 

4. Photographischer Kuppler der Formel (I) nach Anspruch 3, wobei R, zusammen mit einem verzweigten Alkylrest 
einen Ring bildet, wobei der Ring aus der Gruppe, die aus einer 1 -Methylcyclopropylgruppe, einer 1 -Ethylcyclo- 
propylgruppe und einer Adamantylgruppe besteht, ausgewahlt ist, oder 

R 1 ein unsubstituierter tertiarer Alkylrest ist, oder 

R 1 ein tertiarer Alkylrest ist der mit einem Substituenten substituiert ist, der aus der Gruppe, die aus einem 
Halogenatom, einem Arylrest, einem Alkoxyrest, einem Aryloxyrest, einem Alkylthiorest, einem Arylthiorest, 
einem Alkylcarbonyloxyrest, einem Arylcarbonyloxyrest, einem Alkoxycarbonylrest, einem Carbonamidorest, 
einem Sulfonamidorest, einem Carboxylrest und einer Cyanogruppe besteht, ausgewahlt ist. 

5. Photographischer Kuppler der Formel (I) nach Anspruch 3, wobei eine tertiare Butylgruppe ist. 



13S 



EP 0 571 959 B1 

6. Photographisch r Kupplerder F rmel (I) nach Anspruch 1, wobei und R 3 gleich Oder verschieden 6 in konnen 
und ein Wasserstoffatom Oder eine Substituentengruppe bedeuten, die aus der Gruppe, di aus einer Cyanogrup- 
pe, iner Hydroxylgruppe, einem Carboxylr st, einem Halogenatom, einem Alkylrest, inem Arylrest, einem Alk- 
oxyrest, in m Aryloxyr st, einem Alkoxycarbonylrest, einem Carbamoylrest und in m Sulfamoylrest besteht, 

5 ausgewahlt ist. 

7. Photographischer Kuppler der Formel (I) nach Anspruch 6, wobei Ffe und R 3 gleich Oder verschieden sein konnen 
und jeweils ein Wasserstoffatom, einen substituierten oder unsubstituierten Alkylrest oder einen substituierten 
oder unsubstituierten Alkoxyrest bedeuten, wobei die substituierten Gruppen mit einem Substituenten substituiert 

10 sind, der aus der Gruppe, die aus einer Cyanogruppe, einer Hydroxylgruppe, einem Carboxylrest, einem Halo- 

genatom, einem Alkylrest, einem Arylrest, einem Alkoxyrest, einem Aryloxyrest, einem Alkoxycarbonylrest, einem 
Carbamoylrest, und einem Sulfamoylrest besteht, ausgewahlt ist. 

8. Photographischer Kuppler der Formel (I) nach Anspruch 7, wobei und R 3 Wasserstoffatome sind. 

is 

9. Photographischer Kuppler der Formel (I) nach Anspruch 1, wobei R4 ein Wasserstoffatom, einen substituierten 
oder unsubstituierten Alkylrest oder einen substituierten oder unsubstituierten Arylrest bedeutet, wobei die sub- 
stituierten Gruppen mit einem Substituenten substituiert sind, der aus der Gruppe, die aus einem Halogenatom, 
einer Hydroxylgruppe, einer Cyanogruppe, einem Carboxylrest, einem Arylrest, einem Alkoxyrest, einem Aryloxy- 

20 rest, einem Alky Ithiorest, einem Ary Ithiorest, einem Oxycarbonylrest, einem Carbonyloxyrest, einem Carbonamido- 

rest, einem Sulfonamidorest, einem Carbamoylrest, einem Sulfamoylrest, einem Imidorest, einem Urethanrest, 
einem Ureidorest und einem Sulfonylrest besteht, ausgewahlt ist. 

Rg einen substituierten oder unsubstituierten Alkylrest, einen substituierten oder unsubstituierten Arylrest, 
25 einen substituierten oder unsubstituierten Alkoxyrest, einen substituierten oder unsubstituiercen Alkylamino- 

rest oder einen substituterten oder unsubstituierten Ary laminorest bedeutet, wobei die substituierten Gruppen 
mit einem Substituenten substituiert sind, der aus der Gruppe, die aus einem Halogenatom, einer Hydroxyl- 
gruppe, einer Cyanogruppe. einem Carboxylrest, einem Arylrest, einem Alkoxyrest, einem Aryloxyrest, einem 
Alkylthiorest, einem Arylthiorest, einem Oxycarbonylrest, einem Carbonyloxyrest, einem Carbonamidorest, 
30 einem Sulfonamidorest, einem Carbamoylrest, einem Sulfamoylrest, einem Imidorest, einem Urethanrest, ei- 

nem Ureidorest und einem Sulfonylrest besteht, ausgewahlt ist, 

R4 und Rg gegebenenfalls verbunden sein konnen, um einen substituierten oder unsubstituierten f unf gliedri- 
gen, sechsgliedrigen oder siebengliedrigen Ring zu bilden, wobei die substituierten Ringe mit einem Substi- 
tuenten substituiert sind, der aus der Gruppe, die aus einer Cyanogruppe, einer Hydroxylgruppe, einer Car- 
ds boxylgruppe, einem Halogenatom, einem Alkylrest, einem Arylrest, einem Alkoxyrest, einem Aryloxyrest, ei- 
nem Alkoxycarbonylrest, einem Carbamoylrest und einem Sulfamoylrest besteht, ausgewahlt ist. 

10. Photographischer Kuppler der Formel (I) nach Anspruch 1 , wobei n 0 ist und R4 ein Wasserstoffatom bedeutet. 

40 11. Photographischer Kuppler der Formel (I) nach Anspruch 9, wobei Rg einen Alkylrest bedeutet, der mit einem Sub- 
stituenten substituiert ist, der aus der Gruppe, die aus einem Alkoxyrest, einem Aryloxyrest, einem Alkylthiorest, 
einem Arylthiorest, einem Alkoxycarbonylrest, einem Ary loxycarbony (rest, einem Carbonamidorest, einem Ureth- 
anrest, einem Ureidorest, einem imidorest, einem Sulfonamidorest und einem Sulfonylrest besteht, ausgewahlt ist. 

45 12. Photographischer Kuppler der Formel (I) nach Anspruch 11, wobei R 5 einen Alkylrest bedeutet, der mit einem 
Alkoxycarbonylrest substituiert ist. 

Photographischer Kuppler der Formel (I) nach Anspruch 1, wobei Y ein Wasserstoffatom, ein Halogenatom oder 
einen substituierten oder unsubstituierten Aryloxyrest bedeutet, wobei der substituierte Aryloxyrest mit einem Sub- 
stituenten substituiert ist, der aus der Gruppe, die aus einem Halogenatom, einer Hydroxylgruppe, einer Cyano- 
gruppe, einem Carboxylrest, einem Arylrest, einem Alkoxyrest, einem Aryloxyrest, einem Alkylthiorest, einem 
Arylthiorest, einem Oxycarbonylrest, einem Carbonyloxyrest, einem Carbonamidorest, einem Sulfonamidorest, 
einem Carbamoylrest, einem Sulfamoylrest, einem Imidorest, einem Urethanrest, einem Ureidorest und einem 
Sulfonylrest besteht, ausgewahlt ist. 

Photographischer Kuppler der Formel (I) nach Anspruch 13, wobei Y ein Halogenatom bedeutet. 
Photographischer Kuppler der Formel (I) nach Anspruch 1 , wob i A eine Gruppe -CO- bedeut t. 



13. 



so 
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14. 
15. 
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16. Farbphotographisches Silb rhalogenidmaterial nach Anspruch 2, wob i der Kuppler in ein r Menge von 1 x 10 3 
bis 1 Mol pro M I Silberhalogenid enthalten ist. 

Revendicatlons 

1 . Coupleur pour magenta photographique selectionn6 parmi 

un coupleur represents par la formule generate suivante (I) 




oCi Rt represente un groupe alkyle tertiaire ; R 2 et R 3 represented chacun un atome d'hydrogene ou un groupe 
substituant ; Y represente un atome d'hydrogene, un atome d'halogene ou un groupe aryloxy ; A et B reprS- 
sentent chacun -CO- ou -SO r ; n represente 0 ou 1 ; R4 represente un atome d'hydrogene, un groupe alkyle 
ou un groupe aryle ; et Rg represente un groupe alkyle, un groupe aryle, un groupe alcoxy, un groupe alkyla- 
mino ou un groupe arylamino ; ou R 4 et R 5 peuvent Stre combines pour former un cycle a 5 maillons, 6 maillons 
ou 7 maillons ; 

un coupleur represents par la formule suivante M-47 : 




et un coupleur represents par la formule suivant M-58 : 
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M-58 



t-Q 



P 



■ 4H K 

t /* CH 3 

>-X /CHCH^CH^ 
\U> H \ /COOCH 2 CT 

a la condition que le coupleur ne soit pas choisi parmi les composes M-1 a M-3 et M-7 a M-1 2 ayant la formula 



R 1K yX l 



R 12 



ou R t1 , R 12 et X, sont deiinis de la mani&re suivante : 
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OCH2CHC4H9 






M-12 


ff 


— <((^>— NHSO 






^ — COOCH3 















10 

2. Mat6riau photographique couleur a I'halogenure d'argent comprenant un support ayant sur lui au moins une couche 
contenant un coupleur photographique de formula (I), M-47 ou M-58 comme c'est indique a la revendication 1. 

is 3. Coupleur photographique de formule (I) selon la revendication 1 , ou: 

R 1 est un groupe alkyle tertiaire eventuellement substitu6 par un ou plusieurs groupes substituants ou formant 
eventual lament un cycle avec un groupe alkyle ramrfie. 

4. Coupleur photographique de formule (I) selon la revendication 3, ou : 

20 

R 1 forme un cycle avec un groupe alkyle ramifie, ou on choisit le cycle parmi le groupe constitue de : un groupe 
1-methylcyclopropyle, un groupe 1-6thylcyck>propyle et un groupe adamantyle ; ou 
R 1 est un groupe alkyle tertiaire non substitue ; ou 

R 1 est un groupe alkyle tertiaire substitue par un substituant choisi dans le groupe constitue de : un atome 
25 d'halogene, un groupe aryle, un groupe alcoxy, un groupe aryloxy, un groupe alkylthio, un groupe arylthio, un 

groupe alkylcarbonyloxy, un groupe arylcarbonyloxy, un groupe alcoxycarbonyle, un groupe carbonamido, un 
groupe suffonamido, un groupe carboxyle et un groupe cyano. 

5. Coupleur photographique de formule (I) selon la revendication 3, ou : 
so R 1 est un butyle tertiaire. 

6. Coupleur photographique de formule (I) selon, la revendication 1, ou: . 

R2 et R 3 peuvent 6tre kJentiques ou differents et chacun est un atome d'hydrogene ou un groupe substituant 
choisi dans le groupe constitue de : un groupe cyano, un groupe hydroxyle, un groupe carboxyle, un atome 
35 d'halogene, un groupe alkyle, un groupe aryle, un groupe alcoxy, un groupe aryloxy, un groupe alcoxycarbonyle, 

un groupe carbamoyle et un groupe sulfamoyle. 

7. Coupleur photographique de formule (I) selon la revendication 6, ou : 

R2 et R 3 peuvent etre identiques ou cfrff erents et chacun est un atome d'hydrogene, un groupe alkyle substitue 
40 ou non substitue, ou un groupe alcoxy substitue ou non substitue, ou lesdits groupes substitues sont substitues 

par un substituant choisi dans le groupe constitue de : un groupe cyano, un groupe hydroxyle, un groupe carboxyle, 
un atome d'halogene, un groupe alkyle, un groupe aryle, un groupe alcoxy, un groupe aryloxy, un groupe alcoxy- 
carbonyle, un groupe carbamoyle et un groupe sulfamoyle. 

45 8. Coupleur photographique de formule (I) selon la revendication 7, ou : 
R2 et R 3 sont des atomes d'hydrogene. 

9. Coupleur photographique de formule (I) selon la revendication 1 , ou : 

so R4 est un atome d'hydrogene, un groupe alkyle substitue ou non substitue ou un groupe aryle substitue ou 

non substitue, ou lesdits groupes substitues sont substitues par un substituant choisi dans le groupe constitue 
de : un atome d'halogene, un groupe hydroxyle, un groupe cyano, un groupe carboxyle, un groupe aryle, un 
groupe alcoxy, un groupe aryloxy, un groupe alkylthio, un groupe arylthio, un groupe oxycarbonyle, un groupe 
carbonyloxy, un groupe carbonamido, un groupe sulfonamkJo, un groupe carbamoyle, un groupe sulfamoyle, 

ss un groupe imioo, un groupe urelhane, un groupe urdido et un groupe sutfonyle ; 

Rs est un groupe alkyle substitue ou non substitue, un groupe aryle substitue ou non substitue, un groupe 
alcoxy substitue ou non substitue, un groupe alkylamino substitue ou non substitue, ou un groupe arylamino 
substitue ou non substitue, ou lesdits groupes substitue sont substitues par un substituant ch isi dans le 
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1S 



20 



25 



30 



groupe constituS d : un atome d'halogene, un groupe hydroxyle, un groupo cyan , un group carboxyle un 
groupe ary! , un groupo alcoxy, un groupe aryloxy, un groupe alkylthio, un group arylthio, un groupe oxycar- 
bonyle, un groupe carbonyioxy, un gr upe carbonamido, un groupe sulfonamido, un groupe carbamoyle un 
groupe sulfamoyl , un group imido, un group urethane, un groupe urdido et un group sulf nyle ■ 
eventuellem ntF^etRgpeuv nt §tre combines nsemblepourf rmer un cycle substitue un nsubstituda 
5 maillons, 6 maillons u 7 maillons, ou lesdits cycles substitues sont substitues par un substituant ch isi dans 
le groupe constitu* de: un groupe cyano, un groupe hydroxyle, un groupe carboxyle, un atome d'halogene 
un groupe alkyle, un groupe aryle, un groupe alcoxy, un groupe aryloxy, un groupe alcoxycarbonyle, un groupe 
carbamoyle et un groupe sulfamoyle. y H 

10. Coupleur photograph ique de formule (I) selon la revendication 1, ou : 

n est 0, et est un atome d'hydrogene. 

11. Coupleur photographlque de formule (I) selon la revendication 9, ou : 

R s est un groupe alkyle substitud par un substituant choisi dans le groupe constttu* de : un groupe alcoxy 
un groupe aryloxy, un groupe alkylthio, un groupe arylthio, un groupe alcoxycarbonyle, un groupe aryloxycarbonyle 
un groupe carbonamido, un groupe urethane, un groupe uriido, un groupe imido, un groupe sulfonamido et un 
groupe sulfonyle. 

12. Coupleur photographique de formule (I) selon la revendication 11, ou : 

Rs est un groupe alkyle substitu6 par un groupe alcoxycarbonyle. 

13. Coupleur photographique de formule (I) selon la revendication 1 , ou : 

Y est un atome d'hydrogene, un atome d'halogene, ou un groupe aryloxy substitue ou non substituS ou ledit 
groupe aryloxy substitue est substitu6 par un substituant choisi dans le groupe constitue de : un atome d'halogene 
un groupe hydroxyle, un groupe cyano, un groupe carboxyle, un groupe aryle, un groupe alcoxy, un groupe aryloxy! 
un groupe alkylthio, un groupe arylthio, un groupe oxycarbonyle, un groupe carbonyioxy, un groupe carbonamido' 
un groupe sulfonamido, un groupe carbamoyle, un groupe sulfamoyle, un groupe imido, un groupe urethane un 
groupe ur6ido et un groupe sulfonyle. ~ * 

14. Coupleur photographique de formule (I) selon la revendication 13, ou : 

Y est un atome d'halogene. 

15. Coupleur photographique de formule (I) selon la revendication 1, ou : 

A est -CO-. 

16. Mat6riau photographique couleur a I'halogenure d'argent selon la revendication 2, ou ledit coupleur est present 
en une quantite de 1 x1 0" 3 a 1 moi/mole d'halogenure d'argent. 



40 
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